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j ANGUS, STONEHOUSE & co. LTO. 2174 

1 

A/BB/ak ---Upon commencing at 10:00 a.m. 
, THE COMMISSIONER: Yes, Mr. Lamek. 
j ‘ MR. LAMEK: Thank Your” six. 

S DR. STEPHEN PAUL SPIELBERG, Resumed 
| 6 DIRECT EXAMINATION BY MR. LAMEK: (Continued) 

7 QO. fihad ed ees at the end of 
| 8 the day yesterday we were talking about Justin Cook. 
| : I want to go back to a couple of points about that 

ere 
ibe? 
/ A. Sure. 
11 . We spoke yesterday, and you 
| 12 gave it as your view that it was unlikely that the 
| 13 Cook blood concentrations of digoxin represented asteady 
14 state of distribution. Did I understand you 
| 15 eorrectly? 
A. We can't tell for sure. 
) 
] 6 Od Well, I know we can't but you 
| iy said it was unlikely, did you not? 
2 18 Re It would appear in a general 
j 19 sense that even with the significant amounts present 
20 in tissue that this still would probably not represen 
| "1 necessarily a steady state. = YES. 
92 a All right. And indeed if we 
i were to suggest that the 70 odd nanograms per 
] millilitre of blood, in the blood did represent a 
i 


Digitized by the Internet Archive 
in 2024 with funding from 
University of Toronto 


https://archive.org/details/31/61118498534 
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1 
2 
steady state, it is unlikely is it not that the baby 
. would have died before reaching that full distribution 
4 state? 
J A. I think particularly in this 
6 chidld's clinical circumstances, yes. 
7 OF oe 
3 A, If the heart had been normal 
it would be very difficult to say under these 
, circumstances with the nature of the heart disease, 
ow at least as I understand it, and again, I am not a 
11 cardiologist. 
2 O. Yes. 
13 A. That digoxin would potentially 
14 be more toxic in a baby with a heart like this than, 
- ae a chila with a noni heart. 
4a Q. Now, have you read the reports 
" of the Centre of Forensic Sciences reporting the 
Be results of the digoxin assays done there? 
18 pi Yes, I have had a chance to 
19 at least review them quickly. 
20 QO. Do you have a copy of them 
14 available to you? 
A. I believe so. This is 
22 
Mr. Cimbura's report? 
23 , 
QO. That's right. 
24 
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TORONTO, ONTARIO (Lamek ) 
A. Yes. 
Q. All right. Tan interested in 


Exhibit 95A, Mr. Commissioner. The first report 
which is dated January idth, 1982; 
Now, could you turn to page 4 of that 
report with me please, Dr. Spielberg. 
A. Yes. 
EF At the top of the page 
Mr. Cimbura continues certain notes that he had 
added to the report of the levels recorded in the 
various samples from Justin Cook. 
A. Yess 
OQ; Note No. 3 reads: 
"The concentration of digoxin in the 
heart-musclen. ih 
and that was the fresh, as you will remember. 
A. Yes. 
Qs ",..1S above the range of 
values found (literature reports and 
research at the Centre) in persons on 
digoxin therapy (49 to 975 nanograms 
per gram in the ventricular muscle of 
infants) wis" 
A. Yes. 


Giz ",..and is within the range 
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1 
2 
"of concentrations reported in cases 
: of fatal poisoning (108 to 1240 nanogram 
4 per gram)." 
S ive Yes. 
6 Q. Now, you may not be familiar 
7 with the veueston that Mr. Cimbura had done at the 
A Centre of Forensic Sciences but would you agree with 
his proposition that the literature does indeed 
4 disclose, or did indeed at that time disclose the 
10 kind of ranges that he reports? 
11h ee These are rough ranges with 
12 a variety of different clinical situations. 
ie (6 Yes, I understand. 
14 A. None of them, as far as I am 
aware, acute administration in an infant with a 
- very short period of time of distribution into 
so tissues. The piece of information that we are 
17 lacking in essence is information on acute entry, 
18 and by that I mean very rapid periods of time. We 
19 searched very hard to see if we could find some 
20 information on that specific issue because here most 
of the cardiac concentrations in fatal poisonings 
4 refer to the majority who are adults where we know 
ei that levels in general are less. There are some 
a data in children and, in fact, we have some additiona 
24 
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data that has been accrued over time. 

The gap that we are working with is, 
what happens in the situation of a child like this 
given what we have to accept as a large overdose 
even if we are talking about a single vial of adult 
digoxin. This still is a very large overdose 
situation. Again, I don't mean in the least to 
trivialize the quantities of digoxin that represents 
for thisvecheias, 

What we are lacking is information 
on what happens when a child is given a dose like 
this, perhaps 100 micrograms per kilogram - it is 
a very large amount of digoxin - in the acute phase 
because we don't really understand both specific and 
non-specific binding in that acute phase distribution. 
We just lack that information. Thus, if I have to 
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Dr. Spielberg. 
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TORONTO. ONTARIO ( Lamek ) 
A. I'm trying to give you an 
answer. 
'. I asked you whether you 


agreed that as of January of 1982 the numbers reported 


by Mr. Cimbura in Note No. 3 represent fairly those 


recorded in the literature? 
A. Yes. 
oe Now, you may tell me if you 


will that the literature doesn't disclose a case 
that exactly parallels the Cook case. 

A. Yes. 

Q. But with respect, my question 
was a fairly simple one, was it not? 

A. With respect to the literature 
published values, that is correct. 

oe Thank you. I understand from 
what you have said that your review of the literature 
is that that does not disclose a situation that 
exactly parallels that of Cook. 

oe We tried to find such a 
case and it is very hard and unfortunately we do not 
have that information. 

O., And similarly with respect 


to Note No. 4 in which he records what the literature 


discloses as to the concentrations of digoxin in 
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lung both as to persons on digoxin therapy and as to 
Cases -ofnfatal poisoning. Do you agree; "again, 
Subject perhaps to the reservations that there is 

no parallel case to Cook, do you agree that as at 


that time that was the sort of range disclosed by the 


FAN Yes. [ 


* 


literature? 


Gh Now, recognizing that 
reservation on the literature, and by all means let's 
come back to that, but recognizing that reservation 
that you have expressed, it appears does it not 
that the concentration recorded in the fresh heart 
muscle of Justin Cook was very deeply into" the 
range of recorded levels in cases of fatal poisoning. 

A. It is certainly very har 
and certainly well within certainly the very upper 
limits of therapeutic and into the toxic for, indeed, 
we believe that he received a toxic dose. 

OF Yes. And indeed beyond the 


then recorded upper limit of the therapeutic range 


of concentrations? 


A. Yes. 

Ox And similarly with the lung 
concentrations? 

A. Yes. 
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Q. And therefore may I have it 
that even at that point in the distribution curve 
which you posited yesterday as being the most likely 
scenario, the concentration in Cook's heart was 
already at a range which is apparently,in the 
literature ,recognized as representing fatal poisoning? 

A. Yes. 

ae Now, could you do a calculation 
for me, Dr. Spielberg, you are good at those. You 
have shown us what the measure of unbinding - what 
measure of unbinding might be necessary to increase 
serum level, I think in your chart by almost 39 
nanograms and then again almost by 100 nanograms per 


millilitre, can you work back the other way? 


A. it Tevhand but cle te 
conceivable. 

Q. All Sight. 

A. But let's see if we can do it. 

OF All right) Off e¢thestevel in 


the blood of Cook represents something less than 


complete distribution. 

A. Yer. 

Or. Is it possible to say by how 
much or by what per cent the digoxin bound to tissue 


in Cook would increase while the serum level went 
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1 
2 
down to any number of your choosing. It would 
? continue to distribute on the hypothesis you were 
4 putting to us yesterday, would it not? 
5 A. The thing that we don't have, 
6 the piece of information that we would need would be 
+ the site at which the digoxin was initially injected, 
r the rapidity of uptake in the different organs during 
that acute distribution phase and that information 
. too, which we had also looked for in the literature 
10 is also unavailable. For example, if the relative 
11 affinity of, say, cardiac ATPase were greater than 
12 muscle so that during this acute distribution phase 
13 accumulation in the heart occurred quickly and 
14 accumulation in muscle, the mass of_which is much 
greater accumulated more slowly. 
15 
0. Yes. 
ie A. We really couldn't interpret 
17 it. Now, with the situation with Justin Cook, again, 
18 we are dealing with a huge amount of digoxin no matter 
19 how we look at it, okay, regardless of how it got 
20 there or whatever. Even a Single vial becomes a 
a1 tremendous quantity of digoxin. 
Now, let's say that half of it got in, 
‘ okay, and half of it distributed completely. This 
. will be, say, a 30 minute half life, okay, on the 
24 
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1 
2 
average. This will be the equivalent of 50 micrograms 
: per kilogram distributing into that child. 
- O° Okay. 
= Bs. This is still above a 
6 therapeutic loading dose. Okay, so, we are still 
7 talking about a toxic concen. eee distributing into 
3 the body in a period of 30 minutes. To that extent, 
since we know that patients who are on therapeutic 
‘ doses of digoxin can have levels in the 8 and 9 hundreds, 
10 to that very limited extent we might be able to guess 
4 that if half that amount of digoxin got in, let's 
12 say he received 500 micrograms total, one vial, half 
13 of that distributed into tissues, I would not be 
14 surprised, for example, to find levels consistent 
with children who were fully digitalized or a little 
. bit more, which could be as high as 900 or 1,000 or 
16 
LLOOR 
ty 
18 
19 
Sh a a er 
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Now, that is a very crude 
guesstimate: maybe 30 minutes, maybe more. 
Again, the piece of information we are lacking 
is just how the time dependents is in that very 
brief distribution period. But I think if we 
had to make a guess --- 

ae Well, I do not ask you to 
guess if you do not have a reasonable measure of 
confidence in it. 

A. Yes, I think.as far as we 
can take it is to say that if the child indeed 
received a full vial of adult digoxinesuaeenals 
of that vial is more than a therapeutic dose. 

QO. Yes. 

A And as suchpeif halfiof.that 
went into his tissues, in other words, that half 
already was in his tissues and had distributed 
with a half life of 20 minutes to 60 minutes, the 
range we were talking about, I would not be 
surprised that his tissues contained that much. 

Now, I realize that is a big 
range and I think that is about as close as we 
could ever hope to come. 

QO. Okay. You cannot do the 


calculation back the other way. There are pieces 
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1 

2 ; 
Of information that are missing. 

3 May I have this at least, that on 

4 the basis of the assumption that you made, that 

5 the blood and tissue levels represented some 

6 point along the -- still in the alpha phase 

; of distribution, that had distribution continued, 
the probability is that both the heart and the 

; lung tissues would have achieved greater 

? concentrations? 

10] - ip Again, I do not know that 

11 because --- 

19, ae I know you do not know it, 

13 but is it probable? 

. Ps I cannot even give you a 

; straight answer because I do not know if those 

AS tissues were saturated and other tissues -- 

is Fs You do not even know if 

17 there is saturation? 

18 A. -- and other tissues were 

19 not saturated. For example, if we had.muscle 

20 and a whole phase of other organs available, then 
we could sort of make a guesstimate back of the 

. total body digoxin, in other words, how much was 

2 in muscle, how much was in liver, how much was 

2 in heart, how much was in lung, how much was in 
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Skin. From all of those, then we could make a 
guesstimate, and even at that it would still be a 
guesstimate back, whether we had reached a 
Maximal amount in tissue and whether the level 
might have Stayed up in serum or whether it would 
have continued to decline Over a very long period 
of time as again excretion occurred. 

GO: Let us pause. In the 
Pits piace. Doctor, I thought you told us 


yesterday that you do 


—_—— 


not even know if there is 


+. 


Saturation in tissue. That is probable but you 


—_——- 


do not know that? 


As We do not know about that. 


~ 


O.. Not knowing that, you 
Cannot say whether it ie likely that a saturation 
point had been reached, there may not be one? | 
. A. There might not and there 
might, exactly. 
7 oe Second, does not the very 
hypothesis that you made yesterday necessarily 
assume that further distribution to tissue will 
occur? 


Ay To some tissues --- 


OO. Otherwise 78 is steady state, 
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os Presumably there would be 


some further distribution, yes. But again, the 
piece of information we are lacking is that we 


do not have the other tissues to know that. 


on All right. Now, you, 
yesterday, gave us your views, your opinions as 
to the minimum and maximum doses to achieve the 
serum levels recorded in Justin Cook. I think 
the level recorded at the Hospital was 72, not 
the 78 you talked about, but that may not be 
material. 

Re It is a small difference, 
yes. 

Dna Yes. And equally, I think 
the serum level at the CFS was 69? 

A. Sixty-nine, yes. 

O.. Now, you did not yesterday, 
because frankly you were discouraged from doing 
so, go through the calculation which produced 
the levels, the doses that you were suggesting. 
Now, I wonder if, please, you could tell me what 
the assumptions and figures were that you used 
in arriving at those conclusions? 

As Surely. First, what we 


need -- can I use the blackboard? 
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OF Yes, of course. 
Bes The first piece of 


information we need is a level, obviously, and 
as such, we can take 70 nanograms per ml. Can 


we use that as a --- 


Ore I am content, yes. 
A. You are comfortable. 
Seventy nanograms per ml. Now, the issue, then, 


is that we are sampling from serum, presumably, 
although there is some question actually in this 
case whether the readings are whole blood or 
serum. There is one serum value which actually 
is half that that Mr. Cimbura recorded at 49, 
so the whole blood, because red cells 
particularly in infants have a high concentration, 
may give you a different reading than serum. 

Os Do you know what the 
Hospital's practice is? 

Ay We typically, in therapeutic 
monitoring, use serum. Forensically, some people 
will use whole blood and other people will use 


Most of the readings I believe that Mr. 


serum. 
Cimbura has on there are whole blood. There is 
one serum value which is in the forties -- 46, 


yellowish fluid reported to be serum, 46. So again, 
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we are talking ranges here, albeit still large 


numbers and of major concern. 


Or Yes. 

ee Okay. Now, we are saying 
that this child is approximately five kilos. I 
think he was five point -- 

HE, Three six. 

A; -- three kilos. Can we use 
five kilograms? It will make it a little bit 
easier. 

The question that we are then 
asking is in what time-related manners can 
digoxin distribute in various different what we 
call pharmacologically compartments within the 
body. Again, they are not anatomic compartments 
necessarily? they are pharmacologic constructs. 

If it is injected immediately into 
the bloodstream, okay, and presumably no 
distribution or it is just distributed within 
blood and has not left serum, including no binding 
to red cells or what have you, then we are 
talking about approximately, and it is going to 
vary from child to child and adult to adult, and 
I arbitrarily used approximately 40 il of serum 


per kilogram of body weight. So that if we only 
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distributed in that small amount of serum, then 
we are talking about that 70 -- we are talking 
about how much total volume. Well, it will be 
five kilograms of body weight times 40 nl of 
serum, which comes out, then, to approximately 
200 millilitres. 

Now, the question, then, is how 
much digoxin would be present in that entire 
amount. We have said there are about 70 nanograms 
per millilitre, Now we are saying that that is 
dissolved only in serum and we are saying that 
maybe there is 200 ml of serum. Then we have to 
multiply 70 nanograms times 200 millilitres. This 
is in nanograms now. To convert this into 
administratable units, okay, which will be 
micrograms, which is the usual way we would think 
about these things, we have to move the decimal 
point three places since a nanogram is one 
thousandth of a microgram, and we come up with 
about 14 micrograms. 

Now, we already stated that that 
is really rather unlikely under these 
circumstances. 

0. Yes. 


Kew Now, when we are talking 
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about central volumes of distribution, the 
volumes of distribution generally give a range, 
and here I have to again state we are dealing 
with big, broad ranges. In very young children 
premature infants, we are talking about a litre 
Ber kilogram; in older children we are talking 
often a of 0.5 litres per.kilogram 
with a lot of variation on either side. 

So again, I want to caution that 
the calculations are, at best, gross and rough. 
Under these circumstances, let us take initially 
one litre per kilogram and then we will take a 
half litre per kilogram, now we are talking about 
this same concentration arising from digoxin 
being dissolved in a much larger volume of fluid. 

In the case of one litre per 
kilogram, the child is five kilograms, then the 
volume becomes five litres. If we are talking 
about a half of a litre, then we are talking 
about 2.5 litres. 

Now, the question again is what 
concentration of digoxin would have to be 
administered, assuming it dissolves in this volume 
to produce this concentration. Now, in order 


to do that, we are going to have to do a slight 
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conversion up here because we are no longer 
3 talking about millilitres, we are talking about 
4 litres. Now, 70 nanograms per millilitre 
5 converts to 70 micrograms per litre. This is 
again moving the decimal point three places here 
and three places here. 

So now we have a concentration of 
70 micrograms per litre and a volume of five 
9 litres. So five times 70 comes out 350 


10|| - micrograms. 
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Here we multiply blood and hopefully it should be 
approximately half that, which would be about 175 
micrograms, now again we are talking very broad 
ranges, it could have been more, it could have been 
less. 

Now, when we are talking of 15 litres 
per kilogram - now again this is under the assumption 
that that volume of digoxin could indeed be 
distributed throughout the body, and again frankly 
we just don't have the data on that, if the, child 
is given an acute dose that high, and again what kind 
of tissue levels are going to be achieved and if 
it can completely distribute. Let us assume it can 
be distributed for indeed that is what some of the 
initial testimony was related to. Then we have to 
nuLtipLyv=acl am going to have to use my calculator, 
350 times 15, so 350 times 15 comes out approximately 
5¢3; andeagain <1 wouldn't really take the 3 because 
we are really doing crude examples, this would be 
5 milligrams and this would be about 2 milligrams. 

So again the absolute constraints you 
can put on things would be this minimum which we 
y is unlikely I think given the child's 


said reall 


tissue levels. Something in between, and again we 


really can't say because we are lacking information 
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as to time, and with the lack of information about 
time all we can do is guess. So we will use this 
initially, but in fact if it had been half distributed 
in-this might have been 350, had the volume for 
distribution been this, or this could then be 700 

and the volume being distributed, so it becomes very 
difficult, because we are walking along a continuously 
changing curve not knowing the route of administration 
and not knowing the time of administration, and not 
knowing the amount of administration. 

In terms of the tissue level accrual 
again all we can say is yes, the concentrations are 
consistent with a large dose of digoxin having been 
administered. 

If we had a child who was completely 
stable, who had been digitalized and was entirely 
stable and died in a car accident say, for example, 
and we got back a level of 1100, we would say that 
is probably also consistent with therapeutic, yet we 
know in this situation this child had a very high 
blood level and a very high tissue level. The only 
reasonable postulate is he received a large dose of 
G@igoxin. 

Beyond those constraints I think one 


has to be very cautious in making any further 
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interpretations. It could again have occurred 


among all of these various medicines that he was 
receiving prior to his arrest. It is conceivable 
that it could have been administered after arrest. 
I think there is no hard scientific way given the 
vast variation from patente to patient and the 

vast kinds of differences that we are talking about 


here to carry it very much further unfortunately. 
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| 
C/DM/ak Q. Thank you for that, Doctor. 
: You say we don't know the route of administration, 
4 doesn't your model rather assume a single IV bolus 
5 administration? | 
aPenes sited a 
6 A. Oh yes, I meant by route ete. 
7 Os Rouronehitne . 
3 A. Yes, in terms of the potential 
for example of intracardiac which again might change 
: our understanding of the rate of accumulation of 
10 heart/lung versus the rest of the body. Again how 
11 much influence that would have I honestly don't 
12 know. 
13 O% Did I understand you right 
14 yesterday, Doctor, to be saying that the further Tie 


progresses along the alpha phase of distribution that 


> this exercise of estimating the dose necessary to 
i produce the known result, the further one progresses 
ee towards steady state the larger the dose which one 
18 would calculate to produce that level? 
19 A. Yes, I think that is basically 
20 fair, sure. Because basically what would be happening 
1 under those circumstances you are talking about larger 
a and larger volumes that the drug would nave to be 
absorbed. 
23 

Oe Yes. You also told me 
24 
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yesterday afternoon at the very end of the day that 
had the drug been administered, for example at I think 
the time was 4:32, in the course of the resuscitation 
effort’ on the first occasion of intracardiac injection 
of the drug, that you thought it could in the space 

of the following 24 minutes achieve the degree of 
distribution necessary to show up the concentration 


that we have in the heart muscle. 


A. Conceivably, yes. 
glenda 
Os That is conceivable, 1c 12 net 


likely though ts it, Deeter? 

BY I can't *ptit"a probabriity on 
it, again because of the lack of information and the 
lack of knowledge whether the drug was placed directly 
in the heart by that route. It is something that 
might be approachable experimentally, so that we 
might be able to at some point in the future, or 
someone might be able to get that answer. I think 
it has to be accepted as a possibility and how 
probable it is, well again we are talking about 
perhaps let's use 500 micrograms under those 
circumstances, and if half of it got in during that 
half life in that child even in the absence of 
adequate circulation it certainly must be admitted 


during resuscitation, there is some circulation 
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going on but it.is not 6ptinade 
Oz Yes. 
ING It still has’ toi be*at@teast 


considered a possibility. 


Or A possibility? 
A. ese 
Oy I take it though you would 


acknowledge equally the possibility that the drug 


was administered rather more than half an hour before 


death? 


Ry Yes, I think that has to be 


accepted as a possibility. Again we know that many 


oo 


medications were being given to this child in the 
time prior to his arrest. This opens the opportunity 
again for the conceivable error being made during 

the administration of all these various different 
drugs. Or obviously the other possibility which is 
intentional administration, which again in no way 


Gan *f"rule yout *as"e pharmacologist. 


Q. No, of course not. But if 


a 


in fact the drug is given more than half an hour 


_—————— 


before death, could it 


be as much as an hour before 


death, an hour and half before death? 


ee eae 
A. Again I think we would be 
2 ale : te® 
really, really guessing. 
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Q. Are those numbers as possible 
at*halt-an hour? 
A. If - and again if I had to 


take my "best guess" I would put the constraints 
reasonably close to the time of death, again because 
of the baby's condition ane the probability of 

Events Occuereing, 1.26.) 2 fatal type of event occuring 
as the digoxin began to accumulate within the heart, 
if that was indeed the proximal cause. 

So I think’ the further one, goes our 
prior to the actual events at shortly afters4¢ 000 in 
the morning, I don't remember, 4:10; 40f whenever the 
actual arrest was called, 4:20 in the morning, it 
really becomes harder:and harder to think about longer 
and longer times. 

OF Tetake 1 -<= 

A. Again with the variability 
we see and the tremendous differences in the onset 
of toxicity I think it would be foolish to try to 
say anything further in terms of time. 

Ox Ri larigivt: 

A. The closer becomes more 
probable, the further becomes less probable. 


Ors I take it what you have to 


do, you have to balance two things, the probability 
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of toxicity manifesting itself at a relatively early 
point after administration in this child? 

A. That. 2s, feane. 

0, With the established accumula- 
tion of the drug which had already distributed to 
the tissue. | 

A. Yes. 

(er Somehow those two have to be 
reconciled have they not? 

A. Yes, because we already have - 
again assuming it is bound to the receptor and we 
can't argue one way or the other, but probably say ola 

0. Yes. 

A. Assuming that that is the 
case then we have to cope with the fact that there is 
a lot already in the heart. 

Oy And that doesn't happen in 


the flash of an eye I take it? 

Res Again presumably it does not. 
You know, one of the things that we tried to find 
in the literature so hard and that we don't know, is 
whether - and again that is why I can't give you 
better timing on it, and I don't think anyone can 
sadly, is that we don't know what happens when a very, 


very large amount is given, and again this is a very, 
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very larger amount, it is at least four times what 
one would ever give as a single dose. You know, 
when we are talking half a milligram, since we would 
rarely if ever give more than 20 micrograms per 
kilogram and we are talking in the range of almost 
100 micrograms. What we don't really know is what 
that alpha phase looks like in that kind of huge 
Overdose. It might be more rapid, it might be 
slower, and under those circumstances again I think 
pharmacologically we would be foolish trying to give 


you any tighter kinds of time contraints. 
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It frustrates us, too, because 

if we could give you tighter time constraints 
then we could fit it better with the clinical 
course. 

Wr. Yes. 

A. And then we can say with a 
degree of more assurance what is more or what is 
less likely and I am afraid I can't. 

ie Well, I understand the difficulty 
Dr. Spielberg. Can we go this far, that the greater 


Te al 


the interval between death and administration the 
Le 


larger the dose that you would calculate in order 
pein iene iene nese eee: abigh Ase menses 8 NS 


to arrive at the most likely scenario, isiit not? 
ee rn 


a 


a 


By Yes. Again, just looking 
— 
at the curves that we presented, assuming the 
distribution is going on with that sort of time 
course that is a valid assumption, yes, sir. 

THE COMMISSIONER: Could I have that 
again, please? 

MR. LAMEK: Yes. The greater the 
interval between administration and death and, 
therefore, the greater period for distribution 
out of blood and into tissue -- 


THE COMMISSIONER: You mean the 


interval back? 
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THE WITNESS: Yes. 

MR. LAMEK: Yes. 

THE COMMISSIONER: Back from death. 

THE WITNESS: Right. So, you know, for 
instance, if we would be talking -- 

MR. LAMEK: Wait, let the Commissioner 
be sure that he has it first. 

THE WITNESS: Okay. 

THE COMMISSIONER: Well, no, I was just 
delighted when we got an answer, that's all. The 


—_—. 


greater interval back from death to the time of 


administration, is that right? 


MR. LAMEK: Yes. 


\ THE COMMISSIONER: Then what happens? 


MR. LAMEK: The higher the dose that 


Dr. Spielberg would calculate to produce the level 


measured in the blood. 


NS ee ——— 


THE COMMISSIONER: Yes, all right, 
that sounds reasonable. 

MR. LAMEK: Q. Now, if I have under- 
stood your calculation this morning, Dr. Spielberg, 
and forgive me I am looking at it in a rather funny 
angle. 

A. Naess Ribbon 
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j 

2 calculation came out at about 350 micrograms, given the 

§ assumptions that you have made in there? 

4 A. This was somewhere in, say, the 

5 range from 175 to 500 to be, you know,reasonably 

: fair. That would assume that the drug now aes less jen 
serum and has entered at least the central volume 

; of distribution and then is somewhere along that 

8 curve, distributing into tissue, how far we do not 

9 know. 

10|| - OF Okay. But how far is important, 

1 is:lt «not, because the further it progresses distribut- 

ry ing into tissuesthe greater your calculated dose is 
te to be. I am considering for a moment the 

. PE Cerne you were making yesterday of perhaps 

- accidental administration. Will you agree with me, 

15 Doctor, that the possibility of accidental administra- 

16 tion becomes less feasible if you have to assume a 

17 dose eeerer eae one adult vial? _ 

18 yee A. Yes. As soon as it requires, for 

19 example, the time and the effort dependent on open- 
ing multiple vials --- 

20 

Q. Even two. 

m A. Again conceivably, unless you are 

22 given two medicines and make two medication errors. 

20 Q. Yes. 

24 

25 


antag a NEL MON FUG. ya 8 
[psadeaselbl igaemtboag a0 words, ita : 
a seep ihngntuisteg au0% sosewk si scmte mahon 
ae 4) haus, BHO pri cabigsien. me! 9808 pair 
thin, 8 sok uth ome tant 
} vow HAY OPH woy LEW >. ,alteseete ibe Tethebioos 
| -axdetiynbie etn obiaye: 26° vr hcidikeetg) sits) mstit -ytidooo 
2 ‘aman lat SAK oi, Atinsdp eave ee eemosed nots 
t a a Slety stows ‘agp! dads 1ad&O%p oR6h 
OR ee a tov WA 
| ealidheamacad siete otf banc amid ott yelqnoxs 
| | a morvicxaing ae 


ANGUS, STONEHOUSE & CO. LTD. Spielberg a 
TORONTO, ONTARIO 
dr. ex. (Lamek) 


1 
2 As But again that probability 
3 certainly begins declining. 
4 Oy And, therefore} 2f£ in+fact this 
5 bisieblan tess occurred at” oer eidivnriaeneeed 
4 from death to produce a new calculation-a dose 
greater than one adult vial-then I would take it 
: the RT ES of accidental administration cones 
8 gakinene 1ées leas ites does it? 
9 m3 rae A 7 er ry to postulate 
10) - opening multiple vials accident becomes less os 
11 pinigioe yes. 
12 ea er Now, we know that you have told 
us the range of calculation you have made reaches the 
5 upper limit of one vial, the 500 micrograms .and, 
: therefore, not much in the way of variation of that 
1S calculation would produce a range that extended 
16 beyond 500 micrograms, I take at 
17 BR Sure. In other words, what we 
18 have to view is the possibility. Again, the lower 
19 range doesn't make sense. The range from 175,which is 
a fraction of one vial, then has to be considered all 
7 the way up to what I think is a remote possibility; 
_ in other words, that we get up all the way to the 
22 15, 20 vial theory, but we have to consider every- 
23 thing within that range. 
24 
25 
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O. Yes. And although I recognize 
that -= 

THE COMMISSIONER: I'm sorry, are we 
talking about -- how many vials did you say? 


THE WITNESS: Well, when we are down 
to 5 milligrams we are talking ten adult vials. 

MR. LAMEK: Q. The notional 
maximum? 

A. Yes, ten adult vials or perhaps 
One hundred pediatric vials. 

ras Yes. 

THE COMMISSIONER: I think you got to 
5.8 yesterday. 

THE*WITNESS? “Yes )usight: 

THE COMMISSIONER: Which would be 
b2 and. 120.. 

THE WITNESS: Right, that's correct. 
That"s correct, 

MR, LAMEK:s And I- take 1, Doctor, that 


you cannot tell us, and I am certainly not critical, 


you cannot tell us with any assurance what point 


along that alpha phase curve had been reached at the. 


time Of wus EEnmMCOOK US death. 


= ree 


A. We can't with any degree of 


assurance, not knowing the amounts and not knowing 
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the time. 


Q. But the point along the alpha 
a a a a I AES aaa 
phase curve determines, does it not, the volume of 


GG 


distribution that you plug into your calculation? 


A. Yes. 


a 


O. And the further along the curve 


NLL CC 


the higher the volume of distribution that you are 
a ere a emi te Ee > 


going to plug in? 
inate Sot bakkie 


A. Yes. Again, assuming 


-_—, 


distribution is; going ony) tabsolutely correct. 


Q. Yes. 
A. Yes. 
ou And that gets multiplied through 


Sen a ee 


the calculation to produce obviously, as we have 
8 Oe ee 


said, an increasingly higher solution at the bottom 


OS 


of the calculation? 


A. Yes. 


OL. Can we turn to the case, please, 
of Allana Miller. 

A. Yes. 

om I think the chart is right 
there beside you. 

By Oh, fine, thank you. 

Pr. I'm sorry, just before we leave 


Justin Cook, can I put a couple of assumptions to you 
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in the calculations? If, instead of a volume of 


=—y 


distribution, of;ones ia tase Der eek whiche. ander= 


-_—_—oooOoOCOoO + 


stand is the | one you Rea head 


a = me es 


at D | 


Davia, » Rate 


Ox : One assumes a vo,L ame of distribu- 
i ee 


me 


ELOM OL aw LubRes per pepo rea: suggesting a little 


-— = — ——— ———~ ee 


further progees along the distribution phase, 


SSE se = a _ - > 


would you regan that as a reasonable assumption to 


ae — —_——— ———y, 


make in n doing this calculation? 


A. I. think in thinking about ait _we 


Le 


have to consider every possibility, yes, exactly. 
et, ede the 


On Yes, you wouldn't reject that. 


_ 


as a totally unreasonable assumption. 


Rix Not.atbuali. 
—_—_— 
On In estimating the time interval 
A eee ee 


between the dose and death, do you consider it 


reasonable or unreasonable to estimate a period of 


one to two hours? 


A. I cannot rule it out. I think 
Henne enn nee a ——_—_-— — — 
it becomes again less likely. 
om tah oe 
On Ae right. 
A. I think it is possible and I 


think we would be foolish again to try to really put 


any time constraints on ae 


2 Well, may I have it, it is not 
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an outrageous assumption but it is one that you 
would have a bit of a misgiving about. 

A. I would feel more comfortable. 
The closer I think given the variability and given 
everything that we know about the complexity it has 
to be considered possible. 

| Or Now, I referred you yesterday 

to what Dr. Rowe had said about’ Justin Cook." )1* think 
I should also tell you what he said about other 
children, including Allana Miller. 

A. Yes. 

Or At Volume 18, Mr. Commissioner, 
Page 3275 I asked of Dr. Rowe this question and 
received from him this answer: 

20), poctor ;- Of ali the-s6 deatiis 

that we have reviewed together over the 

past three weeks, and I know that you 

have said that after March, 1981 you 

had to consider all of those deaths 

as possibly having been caused by 

digoxin intoxication. Let me ask you, 

of the 36, which do you now regard as 

most likely to have been caused by 

digoxin intoxication?" 
And Dr. Rowe's answer was this: 


mas Well, I think that Cook 
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unquestionably is one that I think that 
had happened. I think it is possible 
that a number of others that where the 
evidence, and I use that knowing that I 
am not an expert in that area, it seems 
to me from the information that I have, 
at least subject to further discussion 
and debate by people who are experts 

im) cheddar) Efedderes 3 
and he meant you, 


".a2IT would put about 6 others in 


that category. 


Ds You tell us which 6,. will you, 
Doctor? 
ay, Miller is one, Pacsai is another, 


Inwood is another, Hines is another and 
Estrella is another." 
And then he added Velasquez. It is clear that he 
was talking about some other drug involvement with 
Velasquez. 
A. Yes. 
THE COMMISSIONER: And he also added 


the! next, day, 


ip = 
MR. LAMEK: He added Beulanger sub- 


sequently. 
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é THE COMMISSIONER: And Lombardo. 
3 MR. LAMEK: And subsequently Lombardo, 
4 yes. But having now read that to you once I won't 
5 read it to you again each time we come to these 
: children. Each of the children whose charts you 
reviewed and about whom we are going to talk were 
: regarded, I think fairly by Dr. Rowe, subject 
8 to the pharmocologic opinion and the resolution 
9 of any pharmocological disputes ,were considered by 
10] - him to be most likely to have died as a result of 
a digoxin intoxication. 
12 A. And I would certainly share the 
concern. 
13 ——-. 
ee Yes. Now, I take it, Dr. 
bi Spielberg, that with Allana Miller Jo we have a 
15 picture that is rather different from that of Justin 
16 Cook. 
17 a Yes. 
18 Q, We have here a child who had 
19 been on digoxin therapy. 
A. Yes. 
20 
Q. And certainly she seems to have 
ae had high post-mortem blood levels, 78 recorded at 
a4 the hospital, 69 at the Centre. 
aa A. Yes. 
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Q. There are no fresh tissue 
samples. 

A. Thats correc e. 

Og And there are low levels 


recorded in fixed heart and lung. 

AN Yes, I believe the lowest in Mr. 
Cimbura's series. 

o. Yes. “Nowy take ver iar an 
the case of Miller's, dealing only for the moment 
with the digoxin measurements. 

A. Yes. 

QO. That you would regard the post- 


mortem blood level as the only significant digoxin 


information. 

A. Well, I think there was one pre- 
mortem, wasn't there? Yes, there was one level two 
days prior. 

OFF Yes. 

as Which was 0.6. So, we have 


to take that into consideration as well. 

Ou Yes, you are quite right. 

A. She had low therapeutic levels 
at least two days prior to her death. 

Q. Yes. And then a post-mortem 


level at autopsy of between 69 and 78. 


ae 
a oo 
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an 


Hould. Piss 1001 
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A. Now, I think again sadly the 
postmortem fixed tissue level, given the tremendous 
variability and including in Mr.Cimbura's subsequent 
Studies, it becomes impossible to predict anything 
of that, so I would think 4—- 

Qi. He would not disagree with 
that. 

A. In a realistic sense I am afraid 
that we have but one level to deal with. 

Q. ALLE right. Now, -asefam as 
digoxin administration to this child is concerned, 
at Page 29 of the chart which you have, Dr. 
Spielberg, it appears that on March 19th, 1981. 

A. Yes. 

Qu Dr. Kantak wrote orders first for 
a digoxin level and, second, to hold digoxin for now. 

A. Yes. 

Os At Page 43 of the chart it 
appears that Dr. Kobayashi on March 20th at what I 


can only believe is 1500 hours. 


A. Yes. 

Gi I wouldn't thinki!it wase?Ss 

A. Yes. 

Or At three o'clock in the afternoon 


on the 20th. 
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1 
2 A. Right. 
3 Q. Apparently ordered the resumption 
4 of digoxin at a maintenance dose of .032 milligrams 
5 orally twice a day. 
P A. Yes, that's correct. 
@. Right. And then at 2:30 on the 
: morning of March 2lst Dr. Soulioti ordered the 
8 digoxin be held again. 
9 Bes Yes. 
10\| - Or AML orightecAndethatainothe 
11 immediate period prior to her death seems to have 
12 been the pattern. 
o A. Yes, in terms of administration 
of the medication ordered on the 20th, I see one 
es nursing note indicating that one oral dose had 
15 been administered at 2100. 
16 ‘i That's right, yes. 
ly, A. On the 20th. 
18 Q. Yess 
19 Ay So that we know that one dose 
~ had been administered at that time. 
On The orders in short seem to 
a have been carried out. 
22 A. Yes. There seems to be agree- 
23 ment between order and record of administration. 
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1 
2 Oy Yes. Now, at Page 42 in the 
3 Progress notes much of the page is taken up by a 
4 note by Nurse Nelles and the second half of that 
5 note, beginning just half way down the page. 
Ara Bagh ts. 
6 
Oz Reads: 
7 
"At approximately 1:45 baby's apex 
8 was noted to be 54 and very irregular." 
9 Bs Yes. 
10] - Qi; "Blood pressure down to 98 over 
11 pulse." 
12 A. Vesiz 
Pe oF "Child was stimulated and apex 
came up to 70. This happened three 
14 
to: four times..." 
15 A. Yes. 
16 Or. "And then the child began to 
17 gag and vomit. Large amounts of very 
18 thick clear mucous. She was suctioned 
19 for further amounts of this mucous." 
56 And the footnote, the asterisk: 
"Respiration became quite laboured, 
: substernal and intercostal indrawing 
a very noticeable." 
23 Reverting to the note: 
24 
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¢ "Dr. Soulioti came at 2:40. At 

3 approximately 2:45 baby bagan to seizure 

4 and i.e. became very rigid and extended 
legs and arms. On auscultation there 
was no heart rate, so, CPR was 
initiated. Code 25 called." 

And then: 
"See the physician's note for 

9 resuscitation effort." 

10|| - A Resuscitation, yes. 

11 oe "Baby pronounced dead at 


3:27 in the morning,” 


'/ BN/ak 
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Now, in light of Dr. Soulioti's order 
at 2:30 in the morning of the 21st to hold digoxin, 
I take it you will agree with me that the likelihood 
is that it was when he was called to that baby in 
the middle of the night and saw him that he wrote 
that order? | 

A. Presumably, yes. 

oO. And a reasonable inference, I 
would suggest to you, can be that he Suspected the 
possibility of some toxicity? 

A. Yes, and you know, certainly 
here was a baby who had bradycardia, and again, we 
said that two possibilities exist: one, the baby's 
clinical disease, and two, the possibility of digoxin 
toxicity either from an excessive amount or because 
everything i else was out of balance. It seems like 
a very reasonable clinical response. 

On It is a prudent move to make 
in that situation? 

A. Certainly, to hold the level 
which was not due for another many hours at that 
point, but to at least consider holding the next 
dose until you had a level and then proceed. 

Ox Because the record discloses 


bradycardia and irregularity, which is not necessarily 
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the same thing as bradycardia, is it? 


A. That Ls;correets 

Oz And some vomiting? 

A. That is» cormect. 

oe Again, a very non-specific 


symptom but nonetheless a known sympton of digoxin 
toxicity? 

A. Certainly. 

Ox Now, Doctor, I certainly 
would like to hear from you what, if anything, you 
regard of importance in this chart in coming to your 
expert medical and pharmacological opinion about 
this child, but can you take me to the bottom line 
first. Do you have an opinion as a clinical 
pharmacologist and indeed as a physician as to 
whether digoxin toxicity played a part in this 


child's death? 


A. I think it is indeed possible. 
I am concerned that it did, as Dr. Rowe was concerned 


that id. 

There are several reasons one has to 
be concerned, the primary one being that we have an 
extraordinarily high postmortem blood level. In 
order to deal with the issue of how confident we 


are that it contributed to the death, again, we have 
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to deal with how the level got to be that high, and 
there are several things we will have to touch on. 
One is administration which has to be considered 

a possibility, indeed, a probability that the child 
received a dose of digoxin which produced that --- 

Q. An ear eeeds Bak dose? 

A. An unprescribed dose of 
digoxin which produced that kind of level, or that 
the level may have some artefacts or have been 
"created through a series of circumstances unrelated 
to administration". 

Oe Certainly. 

Ba And in order to do that, we 
first have to look at the patient clinically and 
then we have to look at the post mortem and balance 

whether 
all those things off and decide/administration then 
becomes the most likely of the possibilities. 

Q. Fine. Could you take us 
to that exercise, please? 

Bin Now, Allana Miller was a 
very sick Littie baby. I gather in the three months 
peLor to her admission she had gained no weight and 
there was major concern that she was doing poorly 


and would need some sort of intervention, surgical 


or whatever, rather soon. 
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There are some things we do not under- 
stand very well about what led to this particular 
admission. First, we are told that she had fallen 
several times and bruised herself. I do not know 
what role that played in any of it, but in any case, 
very soon thereafter she developed a fever and had 
a seizure. She was seen at St. Mary's Hospital, 
where at that time she had evidence of having had a 
seizure, was indeed febrile. The question at that 
time was raised of the possibility of sepsis, in 
other words, a systemic infection. 

She also had an elevated blood urea 
nitrogen, which was recorded there as 46, suggesting 
that her kidneys or profusion of her kidneys at that 
point was not very good. 

She then arrived at the Hospital for 
Sick Children. She was found to have an irregular, 
slow heart rate at admission. Her heart rate was 
80, rhythm was described as junctional and irregular. 

Now, recognizing that that rhythm 
corresponds to a digoxin level that at that time 
when it was taken was low therapeutic, so that we 
cannot attribute her irregularity in heart rate nor 


her bradycardia when she arrived at the Hospital to 


excessive digoxin. 
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1 
2 
She then proceeded to be put on anti- 
2 hee: ; 
biotics, which was a very reasonable response in a 
4 child who was febrile. She then continued, during 
5 the 19th, to have heart rate varying from 70 to 108, 
6 had reddish eyes and green discharge from her eyes, 
7 all consistent with the icockb dates that she might 
, have an infectious process going on, and had a 
large bloody stool, which had also been reported 
' from St. Mary's. So we have a child here who had 
10 cardiac disease, who was febrile, who had had a 
11 seizure, who had a bloody stool, and at the time, 
12 her temperature actually was falling to 35.7, which 
13 suggests, again, hypothermia or decreased temperature 
14 in babies is often a terribly bad sign because it 
often means that they are quite acutely ill and no 
% longer can maintain their body temperature. 
“ Then we are told that she had a white 
17 count of 18,000 and a falling platelet count in the 
18 range of 89,000, again, all consistent with a 
19 terribly ill child, possibly infected, possibly not, 
20 going along again with bloody stools. 
1 Now, I cannot tell you to what extent 
that disease process contributed to changes in digoxin 
cs because we never really learned what the disease 
process was. Even at autopsy we do not understand 
24 
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why she was febrile, why she seized, nor why she had 
blood in her stool. We do not have bacteriology 

or virology reports to help us in that regard, so 

I have nothing really to say in terms of digoxin 
with respect to her illness except something may 
have been going on; we cannot define it. 

Then we come to an episode -- all during 
this time, the chart records irregubar heart rate; 
bradycardia, junctional rhythms, continuous changes 
in rate, andsa very sackvbabyeontheny; |? gathergece 
some time before 2:00, again, her heart rate is showin 
even more irregularity. Can, again, we separate 
that irregularity and slowing of heart compared to 
the slowing of heart she had before. It is 
certainly consistent with her clinical disease as 
she progressed up to this point, so we cannot say 
one way or another whether digoxin was playing a 
role then. 

Then at 2:40 lasix is given, and I 
am concerned about this, and concerned for two 
reasons: one, an intravenous medication was given 
at 2:40, and second, at 2:45 the patient seizes and 
goes into asystole. Her heart rate stops, so this 
is an arrest, in fact, where the heart stopped. I 


am concerned about that for several reasons: one is 
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the time course. We are talking about an intravenous 
medication. We do not know where it was placed in 
the line, whether it was high up in the line or low 
down in the line, but an intravenous administration | 
of a medication. that very shortly within a matter of 
minutes led to a seizure oo totan arrests 

fe Was followed by a seizure? 

A. Yes, excuse me, quite correct. 
But a very tight temporal association. 

Now, this could be completely coincidence. 

In fact, the baby, from the description in the 
previous period of time, seems to be getting worse, 
maybe from her disease and perhaps from something 
else. She seems to be getting worse and worse, but 
then suddenly a drug is administered and a very 
short time thereafter she becomes much worse. So I 
am concerned about that administration. Lasix or 
furosemide is a diuretic. What it normally does is 
it helps the kidney to excrete water and salt, and 
might be an appropriate response in a child, for 
example, who is gagging and whose lungs were filling 
with fluid. So that the order does not disturb me. 
The request for lasix is not a problem. 

Howeyer, when one orders lasix, which 


is not normally present in the standard orders, in 
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other words, this was not a standing order in the 
chart, give lasix every so many hours for such and 
such symptoms, one has to wonder could the lasix have 
contributed to this child's arrest. In other words, 
we are asking given the temporal association, could 
the drug have played a cane in the*child'shtatrest. 
I think this is reasonably unlikely 
for lasix. The toxicity of thevdrugsusualiyare 
causing excess fluid loss, but that happens later. 
It does not happen instantly; it does not happen 
very rapidly. There is some evidence» that lasix 
can in fact cause a decreased tone in large veins 
that lead to the heart. In other words, ordinarily 
the veins that fill the heart have a certain degree 
of muscle tone in them, and sometimes lasix, 
particularly acutely, can cause some relaxation of 
those what we call capacitance vessels, bringing 
blood back to the heart, and that could conceivably 
cause an acute change in blood pressure, but I do 
not think so. Therefore, I am very worried about 
that, the temporal sequence. What might have 
caused that, and here we get into conjecture and I 
have to offer you conjecture because we have to 
deal with the fact, number one, something happened 


rather quickly, and number two, there is the presence 
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of digoxin in this baby at the time of autopsy, and 
one possibility which I think we have to consider 


is that the baby did not receive lasix, but rather 


that that dose might have been digoxin. It isa 
ESE Shy AS ee eee 
possibility. 
ee EE aT . 

The two possible ways that that could 


have occurred is that somebody intentionally gave 
the baby a dose of digoxin. That has to be accepted 


as a possibility. The other possibility is a 
pe ee SES CEE Bh 


medication error, again confusing a vial of digoxin 
Neen UE UIE EESIIEnIInInEEnEErennnnneneennnEnnEnnEEnEENS ed 


and a vial of lasix. I cannot distinguish between 
eS eee 


those two in terms of the way in which they would 


have occurred, 

In terms of how the drug ends up in 
the baby, it is not the resident says, "I need 
lasix" and suddenly a vial of lasix appears. It is 
a complex process, and I again do not know what 
happened. What has to occur is that somebody has 
to provide a vial of the drug, somebody has to draw 
the drug up. They might want to dilute it since the 
volumes are very small. I do not know if they did, 
which requires the drawing up of a second vial of 
normal saline or appropriate diluent. Then the 
syringe has to either be handed to somebody who 


administers it, the resident or the resident himself 
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1 
2 
E10 drew it up, and I do not know which, and the drug is 
: administered. 
: So to simply say lasix was given is a 
5 complex process involving perhaps several people and 
6 perhaps involving one person. 
7 Now, we get ee a problem. If this 
8 was digoxin, from everything I have told you, should 
the baby have arrested if he simply had a very high 
: level of digoxin?’ We said if it is not in the 
- tissues now, should that cause an arrest. We have 
11 got a problem. Injectable digoxin is not injectable 
12 digoxin alone. Injectable digoxin contains several 
13 different compounds which we have to deal with 
14 right now and which may or may not be tremendously 
re relevant to the issue and also to Justin Cook and 
also to some of the other babies. Injectable digoxin 
< is 40 per cen¥ propylene glycol - Propylene glycol 
vy is a very safe “it is used in the 
18 pharmaceutical industry to suspend drugs that are 
19 not soluable. Now, the reason the propylene glycol 
20 is used is that it is generally rather safe. However, 
1 there are certain circumstances where propylene 
glycol is extremely toxic, and the problem is very 
S nicely exemplified, for example, by injectable 
. valium, which is used in seizures, and that is where 
24 
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we have most of our experience with propylene glycol 
toxicity. We also have it with dilantin, which is 
an anti-convulscent, similarly suspended in 
propylene glycol... 

If a solution containing propylene 
glycol. is injected bapiaie into a patient, too 
rapidly, a series of events can occur: cardiac 
arrhythmias, hypotension, loss of blood pressure, 
cardiac arrest, respiratory arrest and death. I 
believei that there is quite a good deal of literature 
with respect to the effect of over-rapid injection 
of valium and over-rapid injection of dilantin into 


patients causing arrhythmias, hypotension and death. 
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This is an acute phenomena, it happens rapidly. 

It is also one of the reasons why large volumes 

of digoxin become less and less likely as 
probabilities, because basically babies would not 
be able to tolerate the kinds of propylene glycoll 
concentrations in many vials, or even in several 
vials. 

What are the consequences of this? 
The consequences of this and what concerns me as 
a pharmacologist, is that if either an error is 
made, or someone intentionally administers a 
Significant vial or dose of digoxin as an 
intravenous push, in fact the baby might die of 
propylene glycol toxicity way before he ever died 
of toxicity from, the.druq itself, hice. digoxin. 
Some distribution could still occur subsequently, 
everything is time dependent and we don't know 
the time. 

In honesty some of these 
considerations have only occurred to me within the 
last day re-reading the charts. I have missed the 
fact that this baby was given something 
intravenously within five minutes of asystole. 

I do not have full information on propylene glycoll 


doses and toxicity which might or might not be 
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expected to do this. I have somebody in my 
laboratory now trying to dig out this 
information. 

It may be important to think 
about. . Lothinkei is» ampomtat. oo sea ano 
in the context of some of the other babies and 
the multiple vial theories that we may be 
talking about. Because not only propylene 
glycol causes acute arrest phenomena. It also, 


number one, can accumulate to incredible 


quantities in infants and cause what we call 


hyper-osmolarity and seizures. This has been 
documented now in a recent report from the 
National Children's Hospital in Washington where 
vitamin preparations containing high concentrations 
of propylene glycoll were being used in hyper- 
elementation solution, and I will get you the 
reference; and where in fact it can act as a 
confounding variable when you think you are 
looking at toxicity from one drug you might in 
fact be looking at toxicity from the diluent. 

I was concerned last night and I got up again 
early this morning re-reading that this may be a 
problem. 


THE COMMISSIONER: Before you get 
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too concerned, about this. This other drug, is it 
detectable? 

THEs WITNESS? i &tias derertaale by 

gaschromatography mass spectromotry. 
THE COMMISSIONER: I mean has anyone attempted 
to detect it in any of these -——- 

THE WITNESS: As far as I know 
no one has looked for it. 

THE COMMISSIONER: Well, if the 
result of an overdose of digoxin is not death 
from digoxin but death from some other drug does 
it really make that much difference? 

THE WITNESS: (It makes a 
difference in interpreting timing dramatically. 

THE COMMISSIONER: Zeseews Abd right. 

THE WITNESS: Because toxicity 
from an overdose of propylene glycol is rapid, 
and toxicity from an overdose of digoxin may be 
slow. 

THE COMMISSIONER: I don't want to 
stop you, but in the last 24 hours investigations - 
I found disturbing. 

THE WITNESS: ivEoundast 
disturbing to go back in the chart and found 


something I had not found before, it happens all 
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the time to us. 

THE COMMISSIONER: All you found 
was that there was a dose of lasix, isn't that 
ivtec 

THE WITNESS: And in another baby 
as well. 

THE COMMISSIONER: No, no, but 
that is all you tound, 

THE WITNESS: We found at least -- 

THE COMMISSIONER: We have now 
jog === 

THE WLENBSS': .-- two of the 
babies arrested very shortly after administration 
Of an IV cose. 

THE COMMISSIONER: We have now got 
digoxin coupled to this other drug that is 
contained in digoxin and therefore we are now 
going to have the baby dying because of a 
reference to a dose of lasix, we are now going to 
have the baby dying of some drug that is contained 
in the vial of digoxin, is that right? 

THE WITNESS: In the complexity 
of medicine we have to accept every possible 
hypothesis. I am not asking you to accept it. 


THE COMMISSIONER: Yes. 
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THE WITNESS: That is not my 
responsibility. 

MR. SCOTT: If 2 mightumawece 
Submission. It is just midweek but we are all 
getting tired. I am getting tired, Mr. Lamek 
Says he is not. 

I. think it is important to 
emphasize the position of the Hospital with 
respect to this evidence. I don't want to test 


anybody's patience, but I think it is important. 


We don't know the answers to the questions that 


you have been asked. It is for you to decide 
them. 

The two theories are murder and 
whether you will name names, to use my phrase, 
it is for you to decide later. Or some 
accidental or medical theory. It the first 
so be it; if the latter we will know within 
five years. In other words as we study these 
records and as we learn more about medical 
science we will have the second answer, if that 
be the right answer, within five years. 

Our obligation to you, and it is 
the obligation of all counsel, is to see that 


in selecting between those alternatives you don' 
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overlook any fact so that in five years you 

can live with your conclusion, as the right 
conclusion. What we have here is a matter of 
concern that has come to this doctor's attention. 
it would be easier just to ignore it because it 
is late and why have we come to this. 

THE COMMISSIONER: Laon’ t 
Suggest “ignoringert. ; 

MR. SCOMEs ion 

THE COMMISSIONER: I am just 
suggesting that we don't have theories spouting 
for it at the very moment. Almost, since he 
started his evidence,"that's"anl,91t realise 
not t*nctont one, 

MR. SCOTT: I am not prepared to 
say “that; 

THE COMMISSIONER: That is what 
concerns me. 

MR. SCOTT: I am not prepared to 
say that and I think it is premature for anybody 
to conclude that. What the doctor is presenting 
to you is an observation he has drawn from the 
chart. He is not saying it is the end of the 
story; he is not saying it iS an answer you are 


going to have grapple with. He is saying that 
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this is what you have, you have the physical 
phenomena. That physical phenomena as he has 
pointed out and he has discussed with me this 
morning, is critical not with respect to the 
murder theory, but it is going to be absolutely 
critical si ipyou are going to name names because 
Ltvrhasuite .demwarthi tamer | 

Now. you can*t;citrwill\be your 
business to reject the theory poor tbonsayiadiehas 
no impact, on a scientific basis, or it was uet 
thought of at the last moment, or anything you 
want to say. I think it is important that you 
would hear it with, as you have had throughout 
these hearings, with an indulgent ear, 
conscious of the importance of this issue to 
everybody and conscious of Commission Counsel's 
desire and the desire of all of us to see that 
you get everything that may bear on these 
questions. I know we all want to go home, and 
I want to go home. 

THE COMMISSIONER: No, it is 
losing the - I have forgotten what the 
appropriate cliche would be. 

MRicSCOTE: [ ilewiLlasomettoust 


surely if it is an appropriate cliche. 
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THE COMMISSIONER: You can help 
me with the cliche. The trouble is there is 
something about, forest and trees, and wheat 
and chaff and that sort of thing that people 
have been presenting and we can't - to me , 
somehow a speculation which may have come to 
somebody's attention at three o'clock in the 
morning, or just before, is not really what I 
want. What I want is I want something thought 
out, I want something with some concrete 
evidence, that there is some possibility that 
I might accept. How I can accept this one is 
beyond me. 

MR. SCOTT: Mr. Commissioner, 
the whole exercise is speculative. 

THE COMMISSIONER: Yes. 

MR. SCOTT: The murder theory 
is speculative. The other theory is 
speculative. What you have to do is take the 
facts and weigh them. Now whether you can 
answer the questions,it may not be possible for 
you to answer the questions. But to say that 
a professional man reviewing the chart and 
seeing something for the first time and putting 


two and two together is speculative, is, I suppose 
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right in the best scientific tradition, that is 

what scientists do. Now, it isn't what lawyers 

do, but it is what scientists do and I think we 

have to be fairly indulgent about this exercise 

insofar as you are seeking scientific assistance 
to respond to a legal problem. 

THE COMMISSIONER: »ALL sight. 

MR. SCOTT: And I hope you will 
tolerate it just forjaishoreiwhite. 

THE COMMISSIONER: Yes, I will, 
Lowill, Carry on please Mr. Lamek. 

THE WITNESS: Again if I may 
Mr. Commissioner, it, 18, nO againeseeying so 
bring up something that is going to be misleading 
or confusing. In fact I have been thinking, and 
worrying, and trying to understand these things 
for over a year. 

The fact that something new comes 
along is in fact the nature of science, and the 
nature of thinking, and the nature of our own 
naivety which I admit to fully. 

THE COMMISSIONER: I don't want 
to suppress your investigation, I would just like 
the investigation to be perhaps a little more 


sophisticated before it is presented to me, that is 
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all; that is all Thwaswtreyingrtoucay. 

THE WITNESS: I understand. 

THE COMMISSIONER: All right, 
carry"on: 

MR: GAMEKG1 ec nM -emtsorey, have 
you --- 

A. So the issue then becomes 
a concern about what that lasix dose represented, 
and might or might not be relevant to the digoxin 
levels which we achieve. 

Then we realize that the baby does 
go into asystole, this is indeed an asystolic 
arrest where there is no heart beat and there is 
no - resuscitation in essence fails and then an 
autopsy is done. 

Is there anything in the autopsy 
that helps me with respect to whether or not there 
may be a problem with respect to the number that 
we achieved, the 72? 

The only problem I have with the 
autopsy that might act as a confounder is something 
that we will have to deal with later a bit with 
the Estrella case and several other cases, that 
being again the tremendous quantities of digoxin 


within tissue compared to the amount of digoxin 
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within blood. 

The autopsy report makes 
specific reference and I looked through the rest 
of the charts over time and was unable to find 
again quite a specific reference to the degree 
of resuscitation trauma which had occurred in this 
baby. Now that again is no one's fault. What 
happens during a resuscitation is that multiple 
attempts are made, as we discussed before, using 
intracardiac medications, which can damage the 
mycocardium; and furthermore an attempt was 
made putting in a pacemaker in this child. 

Every attempt was made to save this child's life, 
including electrical defibrillation, putting 
pacing wires in, multiple intracardiac 
medications, even though the medication sheet 

in this case doesn't list which were and which 
were not intracardiac, in fact the autopsy has 
puncture marks to demonstrate that they were 
intracardiac medications. 

What was striking in the 
autopsy in this child is that there was a great 
deal of trauma compared to some of the others 
in that there were 75 millilitres of blood in 
the left part of the chest, 20 millilitres of 


blood in the right, and about 15 millilitres of 
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blood within the damaged peracardial sac. This 
was indeed different than some of the other 
infants? tin extent< 

The question that has to be 
raised in terms of potential artefact is given 
that the blood sample is then obtained by placing 
a needle through a damaged myocardium, which 
already has exhibited damage from the 
resuscitation process, could some of the 


elevation in that blood level be due to damage 


to the myocardium. That is the only artefact 


concern ‘that I shave yinsthis tintawt< How 
probable is it again, we don't know, I think it 
has to be considered aS one possible artefact. 

Or. Could I interrupt you just 
for a moment Dr. Spielburg? 

A. yess 

@.. What is the basis for 
saying blood was drawn from the heart for this 
sample? 

A. I believe it was. I am not 
actually sure, if it is a sagittal sinus sample --- 

oO. My recollection of the 
evidence which is supported by Miss Cronk. 


A. What does it say? 
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ie And I put it no higher 


than that is, and,itaiis#a recollection only, 
is that the pathologist's evidence was that 
this sample was taken at autopsy from the 


inferior vena cava? 


7m From. the, anferior.vena cava? 
Ox Yes. 
A. Okay. Li-that is the 


case that indeed makes that issue somewhat less 
relevant, except to the extent that during 
resuscitation some may have leached out but in 
the presence of asystole it decreases that 
probabil lanty, 

Ox Yes. 

A. Now then what are we 
left with with the level -- 

Q. I am sorry. 

A. Thank you very much, I 
certainly don't mean, it was my understanding it 
was a cardiac sample I am glad to be corrected. 

Q. I don't guarantee that, 
that is my recollection of it. 

MISS CRONK: That i6° what-Dr Cutz 
said. 


MR. YOUNG: Dr. Taylor said that 
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as well. 

MR. LAMEK: Thank you. 

THE WITNESS:\) Because: that is the 
only thing that I) cam find «ain the: autopsy of thi's 
infant to suggest the potential of artefact. If 
in fact that is not the case then I think we are 
left with trying to explain how the blood level 
got to 72m termsrofiradministration. 

Or Yes. 


A. And again basically, I 


don't think it is worth going through the same 


calculations again, the same type of constraints 
hold. A small amount of digoxin given in 
accident or intentional prior to arrest or 

intra arrest, going all the way on up to the 
multiple vials being administered with obvious 


intent in that would not have been accidental. 
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OF sure. 

A. What corroborative evidence 
do we have one way or the other to support either 
theory. As we indicated, our tissue levels can't 
help us. They were very low but I would be loathe 
to argue that they were low in fresh tissue because 
af the tremendous variability. So, the low value 
doesn't help us one way or the other. 

What can we say with respect to the 


other possibilities, multiple vials again. The 


only things against multiple vials again would be 


one of the discussions we had yesterday with 

respect to Justin Cook. The improbability of 
cracking all the vials open, the improbability of 
being able to push that volume and coupled with the 
volumes which would have been too much fluid over- 
load for the child as well as the issues now with 
respect to the diluent in the compound which probably 
would have caused more rapid more arrest as well 

as hyperosmolality. 

So, I think again multiple vials 
becomes less likely. And then we are back to the 
constraints of a 70, with one addition that we have 
to add in. This is 70 postmortem. We do not know 
what the premortem is and we now have to add on a 


multiplier factor to try to get back at premortem 
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1 
2 levels for, in fact, the blood level prior to death 
3 may have been 26, which would be about one-third that 
4 neighborhood of what the postmortem level was. 
5 I think somewhere between two and 
‘ three-fold multipliers are reasonable numbers to 
| use, again, Saying that some babies there 
J will be no increase and the 72 may have reflected 
8 premortem. In other babies it may have been lower. 
9 Or Yes. 
10 A. Lower to the therapeutic range, 
11 _I doubt it very much. So that we have to accept 
12 higher numbers and presumed administration of some 
es digoxin barring some artefact that we just don't 
understand. That being the case, again, we are 
i stuck with the same kinds of broad ranges of 
1° considerations of amounts. The vast volume theory 
16 I think is not an acceptable theory. Smaller volumes 
17 that still are potentially toxic, which may have 
18 contributed to the arrest or may have contributed 
19 to the lack of the success during the resuscitation 
2h are indeed entirely possible and I have no independen 
way of ascertaining why they were given or how they 
21 
were given. 
QO. Sure. 
23 THE COMMISSIONER: This multiplier 
24 
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1 
2 factor that you are talking. 
3 Aw Yes. 
4 THE COMMISSIONER: We have heard about 
5 that from time to time. I don't know that we have 
P had any -- has, there been any appropriate study on 
| it? Surely the Hospital for Sick Children would have 
4 been an ideal place after this disaster to 
$ determine that question, whether there was or 
9 was nota multiplier. I take there has been? 
10 THE WITNESS: I don't have actually the 
11 Hospital for Sick Children's numbers. I have Dr. 
12 Hastreiter's numbers. 
i THE COMMISSIONER: Yes. 
THE-WITNESS: As published. 
i THE COMMISSIONER: That's evidence 
iS we haven't had yet, I guess. 
16 THE WITNESS: Yes. I believe you have 
17 that manuscript, Mr. Lamek. 
18 MR. LAMEK: The one you gave me? 
19 As Dr. Hastreiter's most recent. 
OQ. Yes. 
20 
A. Interestingly, again, his 
sa numbers in children tend to be slightly higher than 
* the numbers in the published adult literature. 
23 Most of the data we have are as adults. This is a 
24 
25 
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1 
2 study in children. He gives a range, a mean of about 
3 3.2 fold increase in his children and again with a 
4 lot of variability because in fact some children 
5 won't go up and other childrens' will go up higher 
than that. I think @e*Ls *a-farr acceptance of 

: two to three-fold. 
: THE COMMISSIONER: You don't know 
8 what the -- presumably each of these children were 
9 children who automatically had -- every dying child 
10 had digoxin administered, at least, whether or not 
i1 it was tested for digoxin. 
12 THE WITNESS: Yes. 

THE COMMISSIONER: All of those who had 
been on digoxin would have been tested before. 
fs THE WITNESS: Yes. 
1s THE COMMISSIONER: Surely some figure 
16 would have come out of that. 
17 THE WITNESS: I don't have those 
18 available. I assume in all of the data that had 
19 been collected in pathology that would be ascertain- 

able. I don't have’ them. 

i MR. LAMEK: Perhaps we can address that 
a after the break, Mr.Commissioner. 
a2 MR. ROLAND: Mr. Commissioner, I take 
23 it you are talking about the multiplier effect betwee 
24 
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life and death. 

THE COMMISSIONER: That's right. 

MR. ROLAND: There have been papers 
put, a by Om thas 

THE COMMISSIONER: Has there? 

Mp... ROLANDs.al referred to lit, to. that 
paper in particular in discussing that with Mr. 
Cimbura, and. J. amitrying. toe findewhacheone 11s 
but there certainly has been evidence put in and 
some papers put in about that multiplier effect. 

THE COMMISSIONER: Well, I know we 
have had a great deal of reference to it. I didn't 
know that we had a paper on it. 

THE WITNESS: And we certainly can 
enter the manuscript that I provided to Mr. 

Lamek as well. 

MR. LAMEK: Yes. 

THE COMMISSIONER: Dr. Hastreiter 
is to give evidence? 

MR. LAMEK: Dr. Hastreiter is to give 
evidence, that's correct. 

THE COMMISSIONER: .Yes. 

MR. LAMEK: Q. First before we break, 
Dr. Speilberg, on that particular point can I just 


clarify something for my own purpose? 
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1 

2 A. Sure. 

3 Q. I guess I was taught at a very 

4 early age that nothing comes out of nothing. I take 

5 it that the multiplier effect in serum that we 

é are talking about has been observed to have 
occurred with some frequency jin postmortem is the 

‘ flip side of the unbinding that you were talking 

8 about yesterday that occurs after death. 

? re One of the explanations for how 

10 it happens is that it: is"lost from tissue. 

11 oF And back into serum? 

12 A. And back into serum, yes. 

+3 O32 So, 1t.is not that the digoxin 
in the serum suddenly of its own accord starts 

ne propagating and multiplying. 

15 As No, there is conservation of 

16 mass and energy in the universe. 

17 oO: Yes, thank you. 

18 A. I hope. 

19 THE COMMISSIONER: Well, yes, but I take 

Sh it that this multiplier effect, of course, will be 
dependent upon a lot of things such as time, the 

f time before death and the time after death and I 

“5 just wondered if no one had made a study of that, and 

23 apparently there has been. 
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THE WITNESS: Oh, there are several, 
probably at least half a dozen publications 
in the area, possibly more. 

MR. LAMEK: Yes. 

THE COMMISSIONER: Do you want to 
break? 

MR. LAMEK: If we may. 

THE COMMISSIONER: All right, twenty 


Minutes then. 


re -bhorterecess : 


---Upon commencing after the break. 


MR. ORTVED: Just on that subject of 
the multiplier, some of the earlier exhibits that 
were filed, for instance, Exhibit No. 20 talks 
about that, Mr. Commissioner, 20, 21. They have 
reference to the multiplier effect. 

THE COMMISSIONER: Yes, thank you. 

I have received a letter from Mr. Olah, a copy 

of which has gone to many other counsel. I intended 
to reply to it but I don't intend to reply to it | 
until Mr. Olah is here. Oh, here he is. 

I received the other day a letter 


from Mr. Olah which he asked to become part co the 
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1 
2 record. I don't have it with me at the moment but 
re it will become Exhibit 220. 
+ —--EXHIBIT NO. 220: Letter dated October 22, 1983, 
5 Attention The Honourable Mr. Justice samuel Grange 
from John A. .O.sne 
6 THE COMMISSIONER: A copy of this 
| letter has been given by him to several other counsel 
8 and, of course, it will be available to anyone who 
A is concerned. I don't believe there is any strrcye rul 
requiring it, but we have given Mr. Olah and all othe 
" counsel concerned the substance of the evidence that 
iM ‘we intend to adduce respecting any possible mis- 
12 conduct on the part of their clients. ‘There are, 
13 therefore, no particulars to provide. 
14 We may Or may not give a special 
15 notice to any person under Section 5(2) of the 
7 Public Inquiries Act. We may also at some point 
reach the conclusion that there is no possibility of 
_ a finding of misconduct against a particular person. 
is On that event, we shall notify the person concerned 
19 and recommend that public funding of counsel cease. 
20 Obviously, if any additional evidence 
5 should come to hand it would be fair to pass it on 
22 to the person concerned and that is our intention. 
93 We cannot be sure, however, that incriminating 
24 
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1 
2 evidence will not be revealed for the first time 
3 in testimony and counsel must be prepared to deal 
4 with such evidence as it arises. 
5 It is not our intention to recall any 
4 witness unless it can be demonstrated that he has 
fresh relevant evidence to give. Nor is it our 
A intention to adjourn the hearing to permit counsel 
8 to consider his client's position. It is my 
9 view that he should have been considering that 
10 position from the beginning and should have kept it 
11 constantly under review. 
12 Having said allt that;ohowéever Sit is 
‘3 clear that my interpretation of Section 5 of the 
Public Inquiries Act does not meet with unanimous 
approval. I will therefore entertain any argument 
15 on the qustion at the same time as the argument 
16 on the production of the police report. 
ey Y6s ,PaMIe right.) »-Yésq Mri brown: 
18 MR. BROWN: Excuse me, Mr. Commissioner, 
19 before you go on. 
5a THE COMMISSIONER: Yes. 
MR. BROWN: You have indicated that 
- you have given substance of the evidence to parties 
concerned. There is one report which we have 
23 not yet received, I believe. 
24 | 
25 
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THE COMMISSIONER: That's the police 
idtsy lohan ey 

MR. BROWN: Well, there are two reports 
which we have not yet received. I am referring to 
Dr. Fay, who r: believe is a cardiologist who may 
have prepared a report. If indeed a report has been 
prepared by Dr. Fay we would appreciate receiving 
copies. 

THE COMMISSIONER: Have we got such 
a thing? 

MR. LAMEK: Mr. Commissioner, in the 
first place I am not sure that it goes to a question 
of evidence against anybody but it has or is being 
copied and will certainly be distributed. There is 
no problem about that. That will be distributed 
to all counsel? 

THE COMMISSIONER: Yes. 

MR. BROWN: Well, the timing of 
distribution is of some concern. If it can is 
distributed as soon as possible that would certainly 
be appreciated. 

MR.LAMEK: Certainly. 

THE COMMISSIONER: Yes, all right. 


Yes, Mr. Olah, I think was up first. Yes, Mr. 


Olah? 
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MR. OLAH: This is in response to my 
formal submission or my letter. 

The immediate matter that concerns 
me is this, Mr. Commissioner. When you indicated 
a deadline of poveubad lst for written submissions 
that encompassed two matters that were outside my 
concerns. Do I take it that November lst is the 
deadline for submissions with respect to notice? 

THE COMMISSIONER: No, no, that is to 
be oral argument. 

MR. OLAH: That's the oral argument. 

THE COMMISSIONER: That's the police, 
and I haven't heard. 

MR. YOUNG: Mr. Brown and I are 


attempting to find an agreeable date. 


THE COMMISSIONER: Yes. Well, when that 


is we will have that at the same time and that is 
notvto betwrittenyuthattisrto be oral. The main 
reason I wanted oral is, I want somebody to tell me 
how I could conceivably conduct this inquiry in any 
other way than the manner in which it is now being 
done. That's all. So, if there is some other way. 
I mean, I don't mean by that, I mean on that 
particular issue. I don't want to hear about 


theserest: of it, thanks you»very much, that you can 
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write a book about and publish someplace else. 

I want to simply know how it is possible 
to conduct a hearing under Section 5 by waiting until 
something happens or all of us gets together and then 
alle ota sudden you say wetrecallsalitofe the 
witnesses and start again. That is not my intention. 
Toamrrtoocee1.dayni wouldnt last. 

MR. OLAH: Well, I wasn't suggesting 
that generally, I was suggesting it in the particular 


situation that we were met with and I would be 


pleased to make submissions on that. 


Just so I am clear and I understand 
your ruling, sire Olshityasamiingrorss purported 
ruling? 

THE COMMISSIONER: Yes, all right. 

MR: OLAHSOS Deis vatreléease™ 

THE COMMISSIONER: It is an answer, 
if you like, to*your letter: 

MR. OLAH: It is a response. I take 
it, just so I tam; clear. 

THE COMMISSIONER: Just trying to save 
stamps. 

MR. OLAH: Well, I just want to be 
clear. We've got no formal ruling, it is merely an 


advance ruling of some kind. 
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1 
13 2 : THE COMMISSIONER: I told you what 


3 My views are. I suppose that is not a ruling. 

4 I am quite prepared to hear any argument that anyone 
wants to give me on Section 5, but at the moment I 
have said we nay Or may not give a notice. We may 
at the same time also give what you could call a 
non-notice, that is, that you are no longer con- 
cerned in this matter, please go away. If you get 
9 that, you can Rardly complain about not getting 

10 a notice. 

11 MR OLA SO.That' sealnrt would elike ; 
frankly. 


THE COMMISSIONER: But I'm not prepared 


MR. OLAH: Thank you. 
THE COMMISSIONER: All right. 
16 MR. OLAH: Thank you very much. 
17 THE COMMISSIONER: Now, you had 
18 something, Mr. Ortved? 
MR. ORTVED: No, I decided to abandon 
ts 
THE COMMISSIONER: Excellent. All 
right. Okay, now, Mr. Lamek. 


MR. LAMEK: Q. Dr. Spielberg, just one 


23 other thing,if I may, on that multiplier about which 


13 
to. .give teroteday.: 
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1 
2 we have heard so much, about which we were speaking 
3 just before the break. 
4 A. Yes:. 
5 Or You have told me that at 
Z least one explanation that is advanced for the 
observed elevation postmortem digoxen concentra- 
/ tions in serum is that it is what I would call the 
8 flip side of the unbinding from tissue. 
9 A. Yes... 
10 OF That is known frequently to 
11 occur postmortem. You told me yesterday that 
12 generally speaking the unbinding is a continuing 
se process after death for a period of time. I take 
it, therefore, that if the unbinding is the flip 
4 Side of the serum elevation that with increasing 
1S time from death one might expect to see an increasing 
16 concentration in the serum. 
17 Nes In a general sense, yes. 
18 Os In a general sense, yes, 
19 thank you. 
a Now, can we just for a moment 
explore your evidence before the break that flowed 
a from your observation that a dose of lasix was 
a administered to Allana Miller very,very shortly be- 
23 fore her death. 
24 rr Yes. 
25 
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Q. Can Leask in thesti ver place 
why you assumed administration of a dose of digoxin 
close to the time of arrest? 

A. The question really arises 
from the same considerations which we have been 
talking about. In other words, how far before or 
after a specific event can we explain a blood level 
based on amount of administration. 

Ox. Yes. 

A. So that again we are working 
in very broad time frames, as we have discussed, 
one hypothesis being that it was very shortly before 
the time of death, so that we are somewhere again 
along that alpha phase of distribution. 

O. And the possibility that 
what was believed to be lasix was in fact not lasix 
but something else, for example, digoxin, becomes 
relevant if you are assuming for the purpose of one 
explanation of the level an administration virtually 
immediately before the arrest? 

NS Yes, this would be the concern, 
yes. 

Q. Yes, of course. But there 
is nothing in the situation that compells that 
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A. No, the concern is that when, 
fortexanple, wei look at ansevent. occurring a clanical 
care and try to make an association with administra- 
tion of a drug, at least one of the important criteria 
that we look at is a temporal association, .and there 
is something rather striking here between the time 
of administration and the time of death. However, 
the child, as indicated, was getting worse during this 
whole period of time, and thus, one potential place 
where the digoxin might have been administered is in 
‘substitution for lasix. It could have been adminis- 
tered before; it could have been administered after. 

Oe . Yes. So the, £iming.of the 
lasix dose has relevance only to the one hypothesis, 
that the administration of whatever it was, digoxin, 
oecurned ishontly before. arrest? 

A. Mes 

Ors And of course, if the 
administration of digoxin occurred 30 minutes, 45 
minutes, an hour before that, then we have got to 


look somewhere else other than at the lasix? 


A. Centaii ly. 
D. Yes. Now, the other 
suggestion -- can we just follow that for a moment, 


though. You will have to help me here. What is a 
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standard size “dose of Tasrx*for-a e¢hnrvla-or i, L2 
months, Allana' Miller's age? 

Re This was about 6 milligrams. 
Now, unfortunately, I do not know how the lasix was 
being administered on the ward at that time. The 
standard preparation of lasix is an IV -- an ampule 
which contains 10 milligrams per ml. 

8 You" 

A Okay. So that if one were 
giving it straight, we would be talking about the 
neighbourhood of, I suppose in this situation, about 
6/10ths, a little more than half of a ml. 

If we are talking about diluted drug, 
which often is done, and I do not know whether it 
was being done on 4A/B at the time -- we did at 
our Hospital at that time, I do not know whether 
it was being done here -- then the volume could have 
been considerably greater. So if we could get that 
information in terms of how the drug was actually 
handled, we could answer that more directly. 

o: And that may or may not bear 
upon the likelihood of drug error? 

A. Precisely, and that would be 
an important consideration. 


Oe What we do know, however, I 
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1 
Z 
take it, is that at some point in time Allana 
. Miller probably received an unprescribed dose of 
4 Gigoxin; Vs tharetair? 
= a I think that is our best 
6 hypothesis at this time, yes. 
"7 ‘oes Whether it was instead of the 
g lasix OF in addition to the’ lasix or anything? elce, 
a strong probability is that an unprescribed dose 
; was administered to the child? 
a A. On the basis:of the evidence, 
11 yes. 
12 Q. Now, you have suggested, as 
13 IT understand you, that even though an unprescribed 
14 dose of digoxin was administered, one way of 
Ai postulating that that occurred shortly before the 
arrest is to “focus “upon™the propylene glycoly® which 
is found in the parenteral digoxin preparation, 
fs because do I understand this correctly, one of the 
18 difficulties of positing an administration of 
19 digoxin very shortly before the arrest, the arrest 
20 consisting of asystole, is that -- well, we do not 
114 have levels in the tissues to contend with, do we?. 
7 A. We do not, unfortunately. 
Q. Because we do not know what 
- they were. They may have been high; they may have 
24 
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been low? 

As Yes. 

Q. We, can still posit administra- 
tion of digoxin shortly before arrest if it was not 
in fact the digoxin that was active in causing the 
arrest, because digoxin would take some time to 
distribute to the degree to have the pharmacological 
effect of causing arrest or death? 

A. The general time course one 
would expect from the effects of, say, propylene 
glycol would, in general, with a range, be expected 
to be somewhat more rapid than the effects of 
digoxin. It depends very strongly on the rate at 
which the propylene glycol has been administered, 
because you can administer reasonably large volumes 
Slowly without this toxicity, whereas the same 
volume administered very rapidly causes more toxicity. 

O. Define large volumes? 

As Again, I am going to have to 
go back and get data. For instance, in an adult, 
you can cause an arrest by administration IV push 
too rapidly of a solution such as Valium or Dilantin 
containing the same amounts of propylene glycol, 

a half ml or an ml in an adult. So it does not take 


very much if it is given very, very rapidly as an 
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IV push. 


Often the way lasix is administered 
to patients is as a very rapid IV push because one 
seems to get different effects. Again, with lasix, 
depending on how it is given, and often lasix is 
given as a eee whereas other medicines may be 
given more slowly and more gradually. 

os Let me understand you, however. 
Your suggestion with respect to ithe effects of 
propylene glycol does not necessarily assume an 
‘error as between lasix and digoxin, does it? 

A. There is no propylene glycol 
ina JB Sat. 

Oh. No. What I am saying is you 
do not have to substitute the digoxin for the lasix 
dose in order for your thought: about propylene glycol 
to» be. triggered? 

Re I think it is a consideration 
that has to go into the formulation of any of the 
considerations and any of the timings. 

a, Your suggestion, if I under- 
stand you, is that a dose of digoxin, if administered 
too quickly, may produce the toxic results you have 
talked about from the propylene glycol content in 


that preparation? 
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1 
2 
A. Mest. 
3 
OQ. Allwright: ..Now, Lateke it 
4 what pushes you towards the possibility that that 
5 may have occurred in substitution for the lasix is 
6 (a) the fact that you understand lasix is frequently 
7 administered via IV push? 
8 A. Rapidly, yes. 
O. And rapidly, and I take .it 
g that digoxin normally a2eanoet? 
10) A. Yes. 
11 . fe And secondly, there have 
12 been no doubt hundreds of thousands, millions of 
13 doses of digoxin administered in this same parenteral 
14 preparation with the propylene glycol without the 
15 temporal relationship that you are dwelling upon here? 
A. Certainly, and in the doses 
‘¢ that we would use it therapeutically, again the 
+ total volumes, for instance in a baby this size who 
18 is ordered 32 micrograms, we are talking about a 
19 small volume of drug that will be gradually dripped 
20 inxy ».SO(Lt.218 ae Ltterentisituation,,;certaialy. 
1 Q. So you say we must consider 
22 the possibility that what was considered to be a 
dose of lasix very shortly before the arrest may 
# have been, by error, administered as digoxin, given 
24 
25 
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digoxin instead of lasix? 


A. I’ think that has to be 
considered. 

Ss It is a possibility? 

A. Either by error or intent. 

On Yes. And ‘as’ to Uthat pot 


course you can express no particular view? 

A. I cannot separate the two. 

Q. Is there anything further, 
Doctor, in which you are able to help us with respect 
to Allana Miller, or is that the extent of the 
thoughts or opinions which you, as a clinical 
pharmacologist, feel able to express on this child? 

A. I believe that is about as 
far as we can take the discussions, the minimum and 
maximum amounts that might have been given, and 
that is about, unfortunately, as far as we can take 


it, I believe. 

or There is just one question. 
You mentioned quite properly, very properly, the 
prior history of arrhythmias with this child. 

A. Yes’. 

Of Is one able to generalize as 


to whether a history of arrhythmia may make a child 


more susceptible to the toxic effects of digoxin? 
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A. Yes. Again, in a general 
sense, patients who do have arrhythmias of a variety 
of different types might be thought to be more 
Susceptible to digoxin further induced arrhythmias 
perhaps at lower blood levels than in another patient. 
That is certainly possible. Thatis why we said, 
for example, even in a patient who has a therapeutic 
blood level of digoxin and has increasing arrhythmias, 
you really cannot be sure that it is not the digoxin 
and you might want to cut it back regardless. 

Q. And does it follow from that 
that it is a function of the amount of digoxin which 
is distributed to tissue, and therefore, a child 
with what we might call a sensitivity to digoxin of 
the kind we have described may exhibit toxic 
responses at relatively low levels of transportation 
of the drug to the heart? 

A. Yes. We know that for blood 
level in any case. We do not really know the 
correlation with what is in the myocardium, because 
again that study has not been done. But certainly 
children, or adults, for that matter, with therapeutic 
blood levels might manifest toxicity of digoxin if 
their myocardium was, as you say, predisposed to that. 


O. I guess what I am getting to 
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is this, Dr. Spielberg. Whenever and however this 
probable dose of digoxin was administered to 
Allana Miller, because of her predisposing condition, 
is it likely that her response to that dose occurred 
at a higher point on the alpha phase curve than 
perhaps a child without that predisposition might 
have? 

me In a theoretical sense, yes. 

O% Leaving still 78 nanograms to 
be discovered in the blood post mortem? 

A. Certainly. 

Oe Okay. Can we then go to 
Kristin Inwood, working backwards in time. 

A. Let me just exchange charts. 

@.. Dr. Spielberg, I am reminded 
by Miss Cronk that I did not ask you to state 
minimum and maximum doses in Miller. I take it that 
the range would be as in Cook? 

A. We are talking basically the 
same kind of range. 

oF Less than a pediatric vial 
in one extreme to multiple vials at the other? 

13 Yes, and with the sort of 
reasonable middle ground, again, we are talking an 


adult vial or less, that sort of middle ground range, 
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but again with a great deal of variation and spread. 
is But Tr take Lt? Bocerer, cat 
in the Miller case, unlike the Cook case, the 
absolute minimum dose is not as unlikely because 
you do notthave “to account for very hign tissue -—==- 

A. Yes, exactly, and under 
these circumstances, in fact, we could be talking 
about as little as the minimum because the baby was 
already on digoxin and the finding of any digoxin 
in the myocardium would have been expected to be 

‘from her prior treatment. 

eB Now, when we get to Kristin 
Inwood, this again is a child on digoxin therapy; 
remember from your review of the chart? 

A. Yes. 

6 fe It appears from page 75 of 
the chart that the dose that had been ordered was 
-006 milligrams? 

A. tee. 

is To be administered orally 
twice a day on the basis of .005 milligrams per 
kilogram? 

A. Okay, sure, 5 micrograms 


per kilogram. 


o 5 micrograms, same thing? 
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A. COETEeE. 
On And it was Dr. Kantak who 


wrote that order. Now, page 81 of the chart, and I 
am afraid your chart is like mine, the pagenation 


is not very clear. 


A. No, I have that page. 

Q. You 0s 

A. Wieser 

Os The biochemistry report? 

A. This is the biochemistry 
Masjeloneie , WSs e 

Os It appears that in a sample 


drawn at 9:00 a.m. on the 12th of March, a digoxin 
level of 2.6 was recorded? 

A. Yes, that- Le cotrecc, 

oe Now, that morning at 6 o'clock, 
and this appears on page 76 of the chart, that 
morning, prior to the drawing of the sample, it 
appears that Dr.Kantak again had ordered that dig. 
be held for four doses and that a level be obtained 


that day? 


A. Yes. 
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1 
I 2 om And when the level was in fact 
DM/PS 
| 3 drawn produced a result of 2.6. 
4 is Yes. 
| 5 On Doctor, upon your review of the 
| chart did you see anything to explain the order to 
: withhold digoxin for four doses; that order having 
| ‘ been written at 6 a.m. on the morning of March 12. 
8 A. There appears to have been a 
| 9 medication error in digoxin administration in this 
| 10 infant. In fact, my understanding is that 
11 she received a dose in the neighbordhood of about 
| 12 three times the volume that she should have received, 
in-& prior dose. 
13 
| 5 Thet 1S Fidic. 
14 
A. And that this was noted by the 
| 15 nurse, she apparently realized at some point and I 
| 16 don't know exactly when after administration that 
17 this had occurred. The incident report was indeed 
| 18 filed and an appropriate response under such 
19 circumstances would be to obtain a level, withhold 
| Pe further administration until one sees where things 
| are heading. 
Zt 
Oo. You are entirely right, I had 
| 4a forgotten the medication error there. The order, 
23 however, seems to have been followed from the 
| 7 
| 25 
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med sheet, does it not? 
A. Yes, thatit¢ correct. 
Q. This is at Page 87 of the 
chart, and the level was taken that morning disclosing 
as we have said the level of 2.6. | 
ss Right. 


oO: Which I suppose is slightly 


elevated from that that one would normally see in 


a therapeutic monitoring program. 


A. Yes. 
7 Not grossly elevated. 
A. No, and certainly in fact we 


have many infants who we maintain in the 2.5 to 3 
range when they have been followed for long periods 
of time, and we find out that level is appropriate for 
them, it is certainly not an extraordinary level 
at all. 

ae If we go to Page 63 of the 
chart we find the nursing note of Nurse Jones, she 


reports half way through that note at 2 a.m. 


A. Yes. 
D3 The monitor strip showed 
abnormalities; notified the team leader; resident 


called; again lasix was given three milligrams 


IV by the resident. Tachycardia up to 200 followed 
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and the babe was irritable with a number of 
plus signs and I take it that means very,very 
irritable. 

A. Presumably so, yes. 

QO. And at 0230 A.M. Code 25 is 
called and the child could not be revived. 

ve Yes. 

Now, One additional point, this 
Code was called not for asystolic, but in fact for 
bradycardia from the resident's note, I believe, on 
Page 62. So we have a slightly different 
clinical presentation again, one of tachycardia 


then bradycardia, falling blood pressure. 


Dr, Yes. 

A. And a response by the arrest 
team. 

‘OF Now, at autopsy, and the 


report is found at Page 20, I believe, of the chart. 
A. Yes.. 
QO. Several findings including 
an area of subendocardial and myocardial 
necrosis in the left ventrical. 
A. Yes. 
Q. So far as the data 


are concerned, as you know from Dr.Cimbura's report, 


ety Vv anton sont +1 ated 7. Bos egbte sulc 


-Sldevisss 


+t [ j 
yr MY 
; 
. bot [eo 
' 
9 
¢ 
, 
- ts5 apw SBod ¥ 


7. - 
ell «#4 


enibulons epntbal? Istevad _ <9 


J64bxB90 a 


ANGUS, STONEHOUSE & CO. LTD Speilberg 


TORONTO. ONTARIO duir juin. eee 2271 
1 
2 a serum level of 14 nanograms per mili hire 
3 was recorded, apparently in a post-mortem sample. 
4 A. Correct: 
5 oF There was no fresh tissue availa- 
A ble for sampling, but levels of, in terms of digoxin, 
230, 80, 300, were recorded in fixed heart tissue. 
7 
A. Yess 
? Ox I suppose I first have to ask 
9 you, Dr. Speilberg, if you regard the 491!level as 
10 a real level. 
11 , A. Yes. 
12 @r Do” your 
ie AS I question it strongly. 
obs All right, on what basis? 
- A. There are several problems with 
“a the sample. The most concerning is that we do not 
16 first have good evidence as to exactly how the 
17 sample was obtained. There are not those records 
18 available. This has particular relevance since, as 
19 you mention, the child had subendocardial necrosis 
- of the heart and particularly since the microscopic 
| examination at autopsy shows necrosis of one of the 
es papillary muscles, these are one of the muscles that 
“ hold the valve leaflets in. Papillazy muscle has 
23 a tremendous amount of digoxin in it. Such as if 
24 
25 
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1 
2 one were, for example, to stick a needle into the 
3 heart near that dying piece of tissue one might 
4 end up obtaining a tremendous amount of digoxin. 
5 Now, the trouble is we have no data whatever as 
6 to how the sample was obtained. 
‘The second problem is that whatever 
y the sample is, and we can't even be one hundred 
. percent assured that it is serum and not perhaps 
9 a little piece of tissue plus serum, because the 
10| sample was stored for a very long period of time 
11 under circumstances of having been left in the back 
12 of a refrigerator. 
i Now, there are several things that 
one has to worry about in that regard, even if it 
" is kept in a self-defrosting freezer, because 
- self-defrosting freezers remain self-defrosting by 
16 heating and cooling, coming up above freezing and 
17 going back down. When one has a very small sample 
18 for a biological assay, or for a chemical assay, 
19 that means that the sample is defrosting and 
i freezing and defrosting and freezing periodically, 
| if it is a small sample. 
i The second point is that if we do not 
se know exactly how the sample was kept, there is 
23 always the possibility of some degree of evaporation, 
24 | 
25 | 
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or loss of volume, and as such whatever is present 
that is non-volatile the concentration of that 
will go up. 

Finally, the possibility exists of 
cross-contamination of a sample that is kept in the 
back of a fridge and other things being moved around. 
Basically we just don't know how the sample resided, 
Shall we say, for the six month interval. 

I am more concerned about where the 
sample was obtained from, frankly, because we are: not 
really sure what it represented; serum, whole blood, 
blood with a little piece of tissue sucked in when 
the sample is obtained, we just don't know. That 
obviously has to place maybe a question on interpreta- 
tion, od thie 

The storage issue has been looked 
into somewhat, I gather, by Mr. Cimbura, by trying 
to mimic what would happen if you stored a serum 
sample, you know, under refrigerated circumstances 
and such. The study in general I believe, I haven't 
seen the actual numbers, in general I believe shows 
no tremendous changes under those circumstances, 
there was also some heating that went on and such. 
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circumstance where we are taking known serum and 
adding a known drug that hasn't been metabolized, 
hasn't been in the patientpoete:s eWhdihe Isthink. it 
helps us a little bit to suggest that storage 
per se in an optimal sample may not be a problem, 
I have major concerns that this is not an optimal 
sample. 

Q. Even though it came from your 
hospital? 

A. Certainly. Samples obtained 
under clinical circumstances are fraught with hazard. 

QO. I would: tee.it up that*high I 
am not going)to shiti btpibectGr. 15011 right; you have 
some severe doubts about the reality of the number 
because of the unknown or murky history of the 
sample. 

A. Yes . 

ae Do you go so far as to say you 


can really base no hypothesis on that number? 


Pee No, we cannot ignore it. 
Ore Ail Jb Shon: 
A To ignore it denies the 


possibility that something else indeed may have 
happened, and we cannot do that, so we have to deal 
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Os ALP vight Yee we acceptcthen 
that for the moment the hypothesis is that 3 real 
number, registered in post-mortem serum, and 
tell me what if anything you do with it in that 
Situation. 

nex Well, then again we have to 
deal with several possible features. 

First again let us assume that it is 
real, that it is indeed 491 postmortem. 

Then we have to deal with what we 
have spoken about before the issues of multiplier 
factors, so that 491 in effect could be three-fold 
less, or in the neighborhood of 150. 

OW 150? 

A. Regardless, we are talking 
about extraordinary numbers. 

QO» Yes. 

Ad Now how can those extraordinary 
numbers be generated? Again, the third hypothesis 
is that administration of digoxin, accidental or 
intentional, regardless of motive, that the child 
indeed received an excessive amount of digoxin. 
Where could this have occurred and is it at all 
reasonable to think about the kinds of amounts that 


we are talking about? 
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1 
- To get to 491, which we will accept 
3 for the moment as a valid number, the very least, 
4 the very least amount we are talking about here is 
5 already getting up to about, and we are guessing, 
P really, in the neighborhood of 50 micrograms, that 
| would be the very least amount of drug that could 
j be given to achieve that number, assuming again 
8 cessation of circulation when the drug was given, 
9 or very close to that time, with no distribution. 
10 Q. @kay. Let me understand you. 
11 For the purpose of this exercise you are not only 
12 assuming the reality of 491. 
Ru Yes, 
13 
On You are equating it to an 
at ante-mortem level. 
15 Le Yes. We will accept the number 
16 for the moment. 
17 On It seems to me you can accept it 
18 and at the same time by applying a divisor. 
19 As Okay. 
QO. Let's'do it*on both bases, 
20 
let us take 419 --- 
a I think we have to again 
- because some patients may go up and some 
23 patients may not. 
24 | 
25 || 


‘to "Vas i. hi 
teh 4 HRS 0s 94 « . Sa ae 


: a 
Tor : a fu tay 3 fiom arte ar 5 | 
> A : ca 
ir) 


hi 


ae) ee gy leyaey sat 


Bose 5 


pet Pagbeyyr. yal « 
—_ - 
a . YoAC) 


aissd 


Per yen xtaot> 
id 


a. .3e 


= 
_ 


7 
7 7 
i, : 7 
ae © 


- : 


lw 


ANGUS, STONEHOUSE & CO. LTD. Spielberg aati 


TORONTO, ONTARIO Dr. ex. (Lamek) 
1 
2 OD. Ofcourse < 
3 Bone To be fair we have to. 
4 Q. First a real number and represent 
5 ing an ante-mortem level, the moment immediately 
before death. 
6 
A. Right. 
y So the moment of immediately before 
8 death we are talking in the neighborhood of about 
9 50 micrograms being administered. That is about 
10 the equivalent of a pediatric vial, one full 
11 pediatric vial of digoxin or a fraction of an adult 
vs vial. That is the acute situation, again no distribu- 
tion whatsoever. 
ee Then when we are talking about getting 
Me down to sort of the top of the alpha curve now, 
15 minutes later; we are talking in the neighborhood 
16 of about one and one-third, 1.3 milligrams of 
17 digoxin. Here we are already talking about several 
18 vials..of @igoxin,, 2-1/2 «84%. OF paduld, dicoswin. 
19 If we are considering this at steady- 
state, assuming a volume of distribution of 
se 15 litres per kilogram, we are then talking in the 
a neighborhood of 18 milligrams, this is 36 vials of 
22 adult digoxin, it is 360 vials of pediatric 
23 digoxin. This baby with 2.6 kilograms --- 
24 
25 
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Q. I don't think you need to 
pursue: that by hypothesis any further. 

Ns It is hopeless. 

ee That is to produce 491 as a 
steady state number. 

A. As a steady state, yes. 

The volume would have literally drowned the infant 
before the digoxin got in, particularly in an infant 
with congestive failure such as Kristin Inwood was. 

Now, what about the intermediate 
values, this is a big range because again we don't 
know timing, we only know final result and now we 
have to talk about amount. 

OF: Yes. 

A. And again we are talking about 
a very broad range from an adult vial to a pediatric 
vial to several adult or pediatric vials. 

If we talk about the multiplier issue 
and take the value down three-fold, then we are 
talking about one-third less digoxin required to 
produce each of those levels, or in the neighbor- 
hood of, say, 15 micrograms to produce at the very 
minimum a central volume of perhaps .4 milligrams 
which is less than one adult vial for the central 


type compartment issues. Then about six milligrams 


=e Mp “a 
Poeah eae a yy aan | er ag} 


r p eciiiay: ot 
+ a STs 
. at | 
nc nite 
” ' wy : 
. = ee 
7 ,* 
2» (oc er 
é qi aoe esrle. 
- ae 


‘ i eeeniaer® ¥ 
aD ra ‘ae 
- ie Ss beeen ¥ . ey 


- P epas) bac 
= bias 
cas 


<: ‘tee | Letevee o: 
bAias ow 21 
A ebsBY ont isa fas 
2 SUO8ds paix! at 
om | ae 
Mee! \yhe 26 Low 


PRESSING & tor! 


7 eur se 


PSE sa yu) cx 


ANGUS, STONEHOUSE & CO. LTD. Speilberg 2279 
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i 
2 for the final concentration. So we would just be 
3 taking each of these down by one-third on the 
4 assumption that the blood level had increased three- 
5 fold. So, again these amounts are reasonably large 
except for the acute situation. 
oF Yes: 
7 
A. Now, what other evidence do we 
8 have and how can we deal with timing? Again, here 
9 we have a problem. The only medication we know that 
10 was administered very shortly prior to arrest was 
11 the intravenous lasix issue again. How long before 
12 tremendous change in rhythm distrubance we don't know. 
i It had to occur some time, according to the note, 
between and 2 and 2:30, because the baby started 
developing symptoms that the nurse was very concerned 
IS about at 2, and the final arrest was around 25), 
16 I believe, is that correct, time-wise? 
17 
18 
19 
20 
21 
22 
23 
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(Lanek) 
RCHSC 
Jl 2 Oe I would just ask you a 
BBeg 4 question there, Doctor. 
4 Az Yes. 
5 oO Why do you assume lasix IV. 
On page 76 I read Dr. Schaffer's order. He was 
6 
the resident on duty that night ordering lasix 
7 
3 milligrams PO. 
8 MR. ORTVED: If you go to page 63. 
9 MR. ROLAND: Page 63 the nurse's 
10 notes: isaysvitiisplasaxarye 
i1 . THE WITNESS: 3 milligrams IV by 
resident. 
12 
MR. LAMEK: Q. That is the nurse's 
13 
notes? 
14 ' 
Ag That is the nurse's notes, 
15 sir, yes. 
16 Ox Why would he order it one 
17 |I' route and give it another? 
18 Re I think under these 
19 critical circumstances one wouldn't give oral 
lasix. The baby is quite sick now. 
20 
Og Certainly that's what the 
21 
nurse records, yes. 
28 re There is major concern about 
23 it and under those circumstances giving an oral 
24 
25 
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1 
Z drug that would act very slowly by that route 
3 is unlikely. He may have intended that that 
4 might have been an on-going order if the initial 
5 IV dose worked. 
6 rs Yes, okay. 
A. I can't speculate about 

! that but clearly the nurse's note indicates IV 
8 and clinically under those circumstances - you 
9 know, certainly under those circumstances I 
10 would have given the drug IV. 
11 OG Yes, thank you. 
rr A. So, that is the one drug 

that we know was given just before the arrest. 
as So, conceivably if there was either an error or 
intent that is one time it could have been given. 
15 I think if we are to accept this number at all, 
16 even assuming a multiplier effect and the 
spectacular height that we are talking about, 
18 if we are to accept the number, then we have to 
19 say it would have had to have been very very 

soon prior to death. How soon, again, we are 
talking guesses and we really can't say beyond 
a that. Those are the maximum. 
22 0% Let me understand. Ef 
23 you accept 491 as the real level. 
24 
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A. Even accepting 125 as the 
level we are still down in;p,eneighbourhood 
where if that represents a central compartment 
we are still talking about a reasonably short 
period of time. 

Os Okay. 

A. To have gotten to that 
point. Again, how short, you know, ten minutes, 
a half an hour, an hour, we just can't say, we 
just can"t say. 

Now, there is another confounder 
in this which we have to accept in terms of a 
potential artefact and that gets us back to the 
autopsy and the sub endocardial necrosis and the 
papillary muscle necrosis which occurred. Our 
problem is again we don't know where the blood 
sample was from but if it was from the chamber 
in which that phenomenon was going on, again, 
we would expect that baby's heart to have a 
great deal of digoxin in it simply 
because the baby was on therapy and in fact had 
received an inadvertent excessive dose and had 
a level of 2.6, So that we cannot rule out the 
possibility that the dying tissue in the heart 


contributed significantly to an elevated blood 
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level. 

This for example was testified 
to in the situation with Gary Murphy where one of 
the hypotheses as to how this child's post mortem 
level had reached as high as it did was secondary 
to, in essence, tissue dying along the way prior 
to the time that the baby died. That, in that 
Situation being felt to be the most reasonable 
explanation. 

Here we have another baby in 
whom certainly myocardial death was going on and 
had occurred and might have contributed 
Significantly. 

The problem is, we don't know 
how to interpret the 491 because we don't know 
where it was from and we don't know what storage, 
et cetera, et cetera, would have done to the 
sample. So, the possibilities are: intentional 
or accidental dose of digoxin having been 
administered to the patient presumably reasonably 
shortly before death, which might have produced 
such a level; artefact in the level itself even 
at the time it was obtained, because of the dead 
and dying myocardial cells or heart cells or, 


lastly, that the sample is uninterpretable because 
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it may have contained a variety of things that 
we just don't know about and had been stored for 
this very long period of time. 

So, I ‘think basically, 2n £hte 
infant we have at least four possibilities: 
accidental or intentional administration, 
artefact due to dying myocardium, which we have 
now seen in at least one other and now several 
other babies, or the possibility that the sample 
does not represent what we believe it to be. 

wie Day Doctor, I think that is 
helpful. 

In terms. of just one of the 
possibilities, the accidental or intentional 
administration, I would take it that in light of 
the magnitude of the number, whether you account 
for your multiplier or not, you would still 
posit as the most likely pattern administration 
very close to the time of arrest and/or death? 

A. Ves. 

Cs, And, again, I take it 
raise the possibility of drug error with the 
administration of lasix? 

A. Yes. 


MR. STRATHY: I°m sorry, was that 
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(Lamek) 


a yes? 

THE WITNESS: Yes, with the 
proviso that we still have to consider the other 
alternatives. 

ak he Yes, of course. 

A. Including intentional 
administration. Now, the one other thing in this 
infant, and again we don't know what to make of 
it, is that the baby had an extremely high post 
mortem calcium. "This Waeece.>. 

4 Yes. 

A. This is well outside the 
normal range. I am assuming that very high 
calcium resulted from administration of calcium 
during resuscitation attempts. Calcium after 
all if a very appropriate thing to try to use 
during a resuscitation and in all likelihood it 
does. I mention it primarily because it is an 
outstanding and something of an outlandish number 
compared to any of the other patients that we 
have dealt with and I don't have a full 
explanation for the extremely high calcium level. 

Could this reflect again tissue 


damage? It might, but I think we have to just 
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TORONTO, ONTARIO (Lamek ) 
leavé “it aticthateé. GFit teks very high number. 
Ox Do you in that same vein - 


no pun intended, Doctor - attach any significance 
to the potassium level of 7.3 recorded at 2:45 
on the morning the child died? 

OBS, eS. 


OR Thatwisyan! elevated 


potassium level, is it not? 


PP That is an elevated 
potassium as well. That is an elevated potassium 
as well. There again are many things that can 


control potassium levels and that can cause 
shifts in potassium concentrations. The 
simplest acute shift that can occur in potassium 
levels is changes in blood pH or acidity of the 
blood. If a baby gets into a clinically bad 
Situation and, for example, is getting into 
Clinical trouble, is not as well oxygenated as 
before, his blood acid begins increasing. 

What happens in many circumstances 
is that there is an exchange across a membrane of 
a hydrogen iron from acid for potassium. There 
is lots of potassium in the cells, very. little 
in the blood. Not quite as dramatic as the 


difference with digoxin but a very large difference. 
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So that exchange of a hydrogen iron for a 
potassium iron during an arrest would lead £o 
an elevated potassium. We frequently see 
elevated potassium associated with extreme 
clinical situations where a baby is sick and 
acidotias 


A second possibility is /--- 


. Before we go on from that. 
Eas Yes, "svire. 
Or PH recorded in the sample 


taken at the same time was 7.4. Can you tell me 


about that? 
ie Well, I have another Sample. 


Iv have: iarecording ofe7 34) 


Ke I Sorry] Aes 

Pea That is very acidotic. 

Oo Yes. 

A. That is very acidotic. 

On Well, it seems to me that 


we should link what you were saying to what is 
disclosed in the chart? 

A. Yes), certainly; okay. We 
have a blood pH of 7.14. 

O% Yes. 


AN So, under those clinical 
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circumstances I'm not Surprised that the 
potassium would rise. 

The second possibility is tissue 
injury as such. When cells die they release 
potassium. Certainly we have evidence in this 
child that cells are dying. The sub endocardial 
changes, the papillary muscle necrosis. 

QO. Yes. 

A. And reasonably small amounts 


of tissue dying can release significant amounts 


of potassium. ane third possibid wy odie that 


something has altered the sodium potassium ATPase. 
This is the enzyme that maintains sodium outside, 
potassium inside. The things that can do that 


are decreasing oxygen, increasing acid, tissue 


ishemia:.« or fall in oxygen reaching the tissue, 


fall in glucose reaching the tissue and finally 
digoxin because digoxin by poisoning or 
inhibiting, let's use that as a much better term, 
I don't imply that ina sinister sense of poisoning, 
but by inhibiting the sodium potassium pump 
can lead to an increase in blood potassium as 
one possible mechanism. 
Now, in this child it is very. hard 


to separate out the relative roles of all of those thi 


gs 


als 


i o. 
ae 
» 


oe ea 
— A <0 


a Se 


a Te 


oO 21nd 18 Se Oo 
=~ 


#tixns isots Miars 
‘ea 
tee Mis, obits 


La 


Pa ~F@i 


ic aout 


Bigs sper (2 


Pa MLB RTO 
, 7 3: Te S60 6p hd ar 
anal 5) Alcor 
2 * é ‘ 
Bomeees peetyeis 25> ©) 


2 aut ReerGn. tui er 
- ice tit ha 
Hevrw i 


SPR «| 


ca Sef . oni 


yes yicnn 


’ 


il. : pal Pétdiciai 


es FA | ast WhO 


olai 2 wayes 


Su0 eri ,oO4 


24 


25 


ANGUS, STONEHOUSE & CO. LTD. opielberg, driex. 2289 
TORONTO, ONTARIO 
(Lamek ) 


because we know, rirst, that fie &s very 
acidotic. So, that makes good sense on that 
basis because that is probably the commonest 
cause of acute shifts in potassium. We know that 
he was receiving aldactazide which is a 
diuretic which inhibits the kidney from excreting 
potassium. So that if his blood potassium goes 
up it is not as easy for him to excrete it. He 
waS on it for a very good clinical indication. 
I'm not saying anything sinister there again, 
but aldactazide will tend to retain potassium. 
He was acidotic, he had tissue 
that was dying and he had digoxin on board.” So 
that combination of each of these things led 
to the potassium of 7.3, ‘at best we can say 
probably many of them contributed and what 
relative role each of them played, I don't know. 
ie May we then begin a look 
at Kevin Pacsai. 
Be Okay. 
Or. Who is the fourth of the 
children whose chart you reviewed, Exhibit 106. 
Again, Dr. Spielberg, a child on 
digoxin therapy. The doctor's orders are found 


at page 75 of the chart and the med chart is found 
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at page 80, or the med sheet is page..80. One 


dose administered on the evening of March 11th. 


As Yeo. 

OF The med sheet signed by 
Nurse Nelles? 

A. ves, 

O;. The order having been 


written that day onthe ehild’s admission, a 


dose of .02 milligrams twice a day based upon 


what I now learn to call 5 micrograms? 
1 2OS,1.0; COrrect dose. 
ae Per- kilogram... Yes. And 


clearly a very troubled history prior to his 
arrival at the Hospital for Sick Children? 

Ais Ves. 

0. He had rather severe problems 
before getting even to McMaster and he came from 
McMaster to your hospital? 

A. yes. 

Os At page 65 in the progress 
notes, we read Nurse Nelles' note at 3:45 to six 
o'clock in the morning. Of course, we have read 
this and a number of other clinicians who have 
been here and I know you have read it, Doctor. 


As Yes. 
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| 
2 Or Dr. Costigan comes and his 
3 note is found on page 63. He records that he 
4 was asked to see Kevin because of anxiety about 
5 his - and I still can't read that word. 
MR. ORTVED: Episodes, 
; MR. LAMEK: Q. Episodes of 
, bradycardia, thank you, down to 50 to 60, 
8 alternating with rates of 150? 
9 AG Yes. 
10 O° Dr. Costigan looked at the 
11 xvhythm strip, found a slightly prolonged PR 
2 interval, sinus bradycardia,querying sinus or 
nodal tachycardia? 

13 

A. Yeo. 
14 ’ 

Oz With, intermatient: 2. to. 1 
15 heart. block. His differential diagnosis was 
16 sick Sinus syndrome, possibly digoxin toxicity? 
17 A. Yes. 
18 Or, And he decided the child 
19 should go to the ICU and he arranged for the 
a transfer and he ordered that digoxin be held? 

ae Right. 
pA! 

Q. And his note upon the 
22 child's admission to the ICU is found at page 66. 
23 It records essentially the same history and makes 
24 
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1 
é essentially the same differential diagnoses at 
3 the bottom half of the page. His impression 
4 is bradyarrhythmia secondary to either digoxin 
. toxicity or Sinoatrial node disease, sick sinus 
6 Syndrome? 
A. ees 
7 
Os But he’also records the 

$ treatment that he and a fellow had given to 
9 reduce the elevated potassium level in the child? 
10 ie Yes. 
11 Q. Kayexolate enema and so on? 
12 Ai. COLTTECt: 
3 Co And then the arrest note is 

found at page 67. And that again we will not 
* take the time to read, we have all read it, and 
15 

you have I know. 
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1 
K 
BN/cr 2 The question at the bottom of the 
3 page: How did the potassium get from 3.7 to 7.7 
4 in less than 12 hours without any having been given 
5 was a question that has troubled Dr. Costigan, and he 
has been here and given evidence about it. 
6 
BS Certainly. 
7 
Sy And then it occurred to him 
8 the next day that perhaps he ought to check the 
9 digoxin level, and we have heard the history of how 
10 that was all done? 
11 A. Yes. 
rr Os As far as the digoxin 
information is concerned, Dr. Spielberg, we have 
13 
a measurement in an antemortem sample that was drawn 
14 
in the ICU of greater than 10 nanograms per 
15 millilitre,. not Sufficient, wnhappiiv, 70 ao turener 
Pp 
16 dilution, although fairly it should be said that 
17 for whatever weight may be placed upon it, the 
18 computer in the biochemistry lab had made some 
19 projection and was suggesting that the ultimate 
level would be, what is it, 10.6? 
20 
A. yes. 
21 : 
0. Whether or not that has any 
22 reliability, goodness knows. All we know is more than 
23 10 on a recorded basis. 
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A. Correct: 
Os And in the postmortem sample 


26 nanograms, postmortem sample drawn at autopsy. 
There are levels recorded in fixed tissue, heart and 
lung, and in unfixed, although frozen lung tissue 
recorded at the’ Centre, whiten a6 122 nanograms per 
gram of digoxin? 

A. Right. 

om All “right, Doctor, vou 
help me to understand what the significance of all 
those numbers may be. 

A. I will try. Kevin, and I 
know, Mr. Commissioner, you will not like the word, 
but probably is the most complicated of all the 
children. We are unhappy with that fact as well 
because we do not understand a great deal about him. 

I will try my best to go through 
what I think is relevant and see if we can come up 
with any kind of understanding of what may or may not 
have happened to this infant. 

ae Doctor, could I stop you 
before you begin, I am sorry. 

A. Bue, 

MR. LAMEK: Mr. Commissioner, it is 


5 minutes to one and I wonder, since Dr. Spielberg is 
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about to embark on this, whether it might be more 
appropriate to come back a little early rather than 
break this summary. 

THE COMMISSIONER: For “the Tirst tim 
in my life I will be generous. We will not come back 
until 2st. 

MR. LAMEK: More than I could have 
asked for, Siz. 

THE COMMISSIONER: An extra five 


minutes and do not ever say I never gave you anything. 


---Luncheon adjournment. 
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1 
2 : 
A/BN/ak —=—~UpoOn resuming at 92: 3000. m. 
3 THE COMMISSIONER: Yes, Mr. Lamek? 
4 MR. LAMEK: Mr. Commissioner, we were -tT- 
5 THE COMMISSIONER: Just a moment, 
a please. 
7 MR. LAMEK: . Yes, I was just about to 
say Mr. Roland has something that he wants to Say. 
: | MR. ROLAND: Mr. Commissioner, this 
” morning we dealt with a sample of something concerning 
10 Kristin Inwood that was analyzed by Mr. Cimbura and 
11 appears in his report. It appears in his report in 
12 Fxhibit 95C,; -that ts fils, xeport dated Marcie sci, 
13 1982 as Item 246 and is described by a Mr. Cimbura 
‘i as a small sample of brownish fluid ian a vial, and 
he gives the labelling for that as: Inwood, kK., 
: 844-81, reported to be serum, and there was some 
= considerable discussion this morning of precisely 
17 what that was. We have been able to determine that 
18 from Virology 2nd the Virology books the Hospital 
19 over the lunch break, that that sample appears to 
20 have been one taken at post mortem and at least in 
41 the books, appears to be blood. I have extracted 
or had extracted for me, pages 158 and 159 from the 
o virology book that indicates the same sample number 
= of 844, and that the sample was taken, as I have 
24 


ANGUS, STONEHOUSE & CO. LTD. Spielberg, dr iia ae adi 
TORONTO, ONTARIO (Lamek ) 


indicated, of blood at’ the autopsy: I file’ that as 


anwe xn ba ts 


THE COMMISSTONER: Yes 

THE REGISTRAR: 221% 

THE COMMISSIONER: 2218 
-~--EXHIBIT NO. 221: Photocopy of pages 158 and 


159 of the virology book. 


THE COMMISSIONER: The fact that 
it is blood and not serum, does that make any 
difference to your evidence? 

THE WITNESS: Blood, in a general 
sense, will have a higher level than serum because 
of the presence of red blood cells. The red cell 
in children tends to have levels in the neighbourhood 
on average of three times that in serum, and knowing 
that it at least is a blood sample is helpful because 
there was a question of whether it might have been 
a tissue sample, which would have been totally 
uninterpretable, so that this does help us somewhat 
to at least rule out that it was a piece of tissue. 

MR. LAMEK: Mr. Commissioner, I 
am very grateful to Mr. Roland for that information, 
and particularly to Dr. Ellis, who I understand 
tracked it down over the course of the lunch break. 


I point out that on the submission form 
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when that sample reached the Centre for Forensic 
Sciences, it is described on ‘the’ form as aesmall bottl 
of serum with a number, from Baby Kristin Inwood. 

Mr. Cimbura on his report I think was cautious enough 
to say it was a small bottle of brownish fluid 
reported to be serum. That may at least have helped 
to resolve some of the question about that sample. 

os Perhaps we can go a little way 
towards resolving some other questions about it, 

Dr. Spielberg. 

A. Yes. 

oy The final autopsy report in 
the Inwood chart, and you do not need to look at this 
unless you want to, identifies the prosector on 
the autopsy as Dr. Taylor. We have heard from 
Dr. Taylor, and Dr. Taylor, as I understood his 
evidence, said that his normal practice when drawing 
blood samples at autopsy was to take them from the 
inferior vena cava. 

Now, I cannot tell you whether he 
followed his normal practice on this occasion, of 
course, but if he did, then that would remove another 
area of question about that Inwood sample, would it 
not, the concerns that you had if it were drawn from 


the heart? 
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A. Yes, certainly if the sample 
were taken from the heart directly one would be 
concerned. 

0. We are still left with the 
storage difficulties, of course? 

A. And if the myocardium was 
dying, it would have contributed to the overall 
Circulatory digoxin as well, but certainly much less 
if it had been taken from inferior vena cava. 

THE COMMISSIONER: I wonder if I 
could just go back a bit. I have now looked at 
Exhibilet22bp2 Mrs Roland, how does it tell ws that it 
is blood? 

MR. ROLAND: Yes pel tamasonry : EG 
you look at the third item down, it is 884, Kristin 
Inwood, and this is, I gather, a book in which the 
pages are opened up and the matter is written across 
the entire page. So that if you turn the page to 
159, the third item down, you will see blood, 
Pathology, Taylor, and it was taken for the purposes 
of testing for rubella and whatever those other two 
sets of letters indicate. 

THE COMMISSIONER: Yes, <all oerights 


Thank you. 


MR. LAMEK: QO. We referred this 
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morning also, Dr. Spielberg, to the question of 
the potassium levels in -- 7.3, who was that, that 
was Inwood, was it not? 

A. I have to go back and look in 
honesty. 


ie Well, we are going 


coming to the same thing with respect Yo Pacsai. 
will leave it until then. 

A. Okay. 

QO. You were about to tell us what 
you thought was of significance in the Pacsai chart 
and history? 

A. Yes, sir. 

O And help us to an understanding 
of the significance of the digoxin data that we have 
about that “child. ©Yi "wonder "2 you-wodld do that, 
please. 

At Okay. -As I believe has 
already been testified to, the child appears to 
have had a disturbance of heart rhythm perhaps even 
before he arrived at St. Joseph's in that there is 
a note that his father had thought that he felt 
that the child's heart was speeding up and slowing 


down. So this may have well been a long standing 


problem for Kevin. 
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1 
¥ 
2 
In any case, he arrived at St. Joseph's 
3 in very dire straits indeed. His body temperature 
4 was 35.8. He had no detectable blood pressure. He 
5 had a heart rate that at that time was 160, which is 
6 more or less okay for a child his age, but we are 
7 then told it sped up and slowed down and that he 
was having major rhythm disturbances. 
: The other thing that was particularly 
striking about this baby is that his blood pH or 
10 the acid level in his blood, the acid devel was 
11 extremely high and the pH was very low, 6.79, in 
+9 fact, and that for. three hours, as_best as = can 
13 determine it in St. Joseph's, they struggled to 
oi correct the metabolic disturbances that the child 
had and to treat what appeared to be an abnormally 
a8 rapid heart rate by giving him digoxin. 
16 During this time his serum potassium 
17 in fact was rather high during most of his stay at 
18 St. Joseph's, albeit that he was quite acidotic 
19 at that time, and as we said, acidosis can elevate 
20 a serum potassium level. It is striking that his 
a1 PH remained even at a half hour past midnight or 
25 minutes past midnight and he had arrived at 21:35. 
a His DH was veri. 7.07; so: that this child, in tech, 
a had a very long difficult time when his body was 
24 
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1 

2 : 
deprived of all the natural things that will P©& going 

, on, including having an extremely low blood sugar, 

4 low oxygen, marked acidosis. 

) So here we have a child who, in many 

6 ways, it would have been surprising that he survived 

7 that episode and the & feces made at the Hospital 

P obviously were sufficient to keep him alive until 
the time he could be transferred ito McMaster. 

: Also of note at that time is that he 

” had a coagulation problem. His prothrombin time was 

11 more than twice normal. We never have a good 

12 explanation for this. It might reflect damage to 

13 the liver, possibly on the basis of the fact that 

14 profusion of the liver during this whole period of 

ne time might have been abnormal. We do not have a 
good explanation. 

zs In any case, he arrives at McMaster, 

i having had this really tremendously prolonged, and 

18 by anyone's criteria in clinical pediatrics, 

19 tremendous prolonged time when he was extremely, 

20 extremely sick. Digoxin was continued at that point, 

1 although doses were adjusted in the hospital at 

99 McMaster. He had one digoxin level of 1.8 nanograms 
per ml, which I believe was on the 9th, which was 

3 two days prior to his transfer, and we have no 

24 
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1 
Z : : ‘ 

subsequent digoxin levels on the child from the 9th 
3 until the time he was transferred. 
4 Should we consider two possibilities? 
5 I think we should at least consider them. I doubt 
6 if they are relevant. Perhaps the 1.8 was an error 
y or perhaps he received excessive doses of digoxin at 

McMaster prior to the time of his transfer. We have 
i no evidence foxy, this: or egagsnet this... 2 shee 
unlikely. 
10 GQ. I would have thought if the 
11 second were the case, the first would of necessity 
12 have to be the case? 
13 A. Yes. 

O. Yes. 
14 
A. Now, things were not quite 

" right with this child at McMaster. That is why he 
a6 was transferred. The transfer note indicates a 
17 major concern about bradycardia, for indeed the 
18 child's heart rate was still slower than it should 
19 have been for his age. Was this related to digoxin; 
20 was this related to this child's primary disease, 
bs for we already know that he had a rhythm disturbance, 

I cannot say. In any case, he is transferred. 
. Interestingly, while at McMaster and upon his transfer 
” despite the fact that his blood py is corrected, and 
24 
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1 
2 
in fact over-corrected and now he has an alkaline 
4 blood pH, his potassium is still high normal, in the 
4 4.5, 4.6 range, that neighbourhood, which again is 
5 a bit surprising because I would have expected his 
6 potassium to be lower if he was indeed alkalotic, 
7 Since again potassium ae into cells in the face 
8 of alkalosis. 
: All of these metabolic kinds of things 
that were going on, the profundity of the acidosis 
ss and the ion shifts that appear to be going on raise 
11 the question of some process going on in this child 
12 of a metabolic nature, perhaps involving potassium, 
13 perhaps involving acidosis. We cannot really deter- 
14 mine that, however. The suggestion is there and 
15 the concern is there, particularly since he continues 
to have a rhythm disturbance which could be intrinsic 
= to his heart or could be related to a metabolic 
17 ; 
disturbance. 
18 In any case, he arrives here with 
19 persisting rhythm problems. His heart is still a 
20 little slow, too slow for age and we do not have an 
"4 adequate explanation of what happens for him. When 
2 he arrives, his liver is felt 3 centimetres below the 
costal margin. That is a little bit large. We are 
[ not told what the liver span is, which will be able 
24 
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to tell us whether it is a big liver as a result 
perhaps of some degree of heart failure or from 
some other process. It is™of Some >concern’ to us 
in any case. 

Now, my understanding, again, is that 
the rhythm disturbance berate progressively worse 
at the time that he was admitted to 4A/B, and 
eventually became sufficiently slow and irregular 
with heart rate going down as low as 60 that the 
decision was made after doing electrocardiograms 
and examining the child that there was a good deal 
of concern about him, and he was transferred to the 
ICU, with the question raised might this be digoxin 
toxicity, might this be "sick sinus syndrome", which 
is again a rhythm disturbance which might have 
explained everything that had occurred prior. 

He is transferred 'to the ICU. Now, 
my understanding is that the level obtained, the 
greater than 10 was shortly after his transfer to 
the ICU. This was not a sample specifically drawn 
for digoxin. It was drawn for another purpose, and 
the blood was analyzed and found to be greater than 
10 with the suggestion that it was in the 10 range 
from the assay, albeit greater than 10. He then 


continued in the ICU, and several things are striking 
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about his ICU course, including the fact that the 
baby returned to sinus’ rhythm while in the ICU. 

So that for a period of time, the baby’s Neart rate 
and his rhythm was normal. Despite the fact that we 
have a reading of 10 or greater in his serum at the 
time he was transferred rit ICU, Bas: heart “cate 


and rhythm for a period of time was entirely normal. 
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2 This is a bit unusual and we will have to come 

BB~ 1]. e back to it, because I don't have a very good 

DMeg 4 explanation for it, but it is» something we: are 
5 going to have to deal with. Because in the face 

of that elevated digoxin level apparently, and 
: his pre-existing heart disease, which must have 
i been profound given the situation in which the 
8 baby found himself earlier at St. Joseph's, 
9 nonetheless in the face of both his heart 
10 disease and what appears to be an elevated 
1 digoxin level he establishes a normal sinus 
0 rhythm. 
Then rhythm disturbances 
- reoccur, he becomes apneic, bradycardic, 
i arrests, again a prolonged resuscitation effort 
15 is made and the baby, including the placement 
16 of transthoracic pacemaker wires, and he goes on 
17 to die. 
18 Also noted at that time, as you 
19 said, was an elevated potassium level while in the 
ICU of approximately 7.7 on a non-hemolyzed sample, 

a the first sample I think we can discount because 
it was hemolyzed and that will confuse a 
a2 potassium level. 
23 At post mortem we are told that 
24 
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we end up with a blood level of 26. 

What can we say about the course 
of this baby; and what can we Say about the 
digoxin levels? 

Well, in the first instance it 
strikes me as the 10 and the 26, or greater than 
10 and 26 are actually rather consistent with 
each other. Here we have a situation where we 
have a pre-mortem level, not an exact level, but 
a pre-mortem level and a post mortem level that 
fits in with our general concept of what might 
happen between a pre and post mortem level. In 
other words a rise of two to threefold. This 
seems reasonably appropriate. 

Then we have to go back and ask, 
how could Kevin have ended up having this kind of 
level? 

THE COMMISSIONER: Excuse me, 
Doctor. 

THE WITNESS: Yes. 

THE COMMISSIONER: Is this greater 
than 10 being the 10 range, did you get that from 
Dr. Ellis' book? 

THE WITNESS: Yes I believe it was 


testified to in the preliminary hearing from Dr. 
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1 
D BLilis” book. 
3 THE COMMISSIONER: 10.7? 
MR. LAMEK: I think it projected 
' LD tis 
5 : 
THE WITNESS: The estimated 10.6. 

6 MR. LAMEK: Q. But the recorded 
i level as opposed to the projected level was 
8 merely greater than 10? 
9 A. YASS 5 
10 THE COMMISSIONER: I think Dre 

Ellis said the closer 2t is to that, what is 
’ that exhibit? Anyway, you are assuming that it 
se is just slightly greater than 10, is that right? 
13 THE WITNESS: Or in that range, 
14 yes. Obviously we can't know for sure. The 
15 projection was 10.6, that is usually based on, 
16 we run a standard curve up to a certain point. 
17 You don't have enough sample to dilute that 

down to be sure, the counts you get back from 
: the IRA are reasonably close to that value and 
, you make an educated guess, but really end up 
20 reporting greater than 10, because that is the — 
21 upper limit of your assurance with that sample. 
22 In any case the ten or greater 
23 than ten and 26 seem reasonably consistent. In 
24 
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fact if it had been 15 and the post mortem 26 
that would have been consistent. Ti Lect 

had it been pre-mortem in the twenties and 

post morten 26 again we have reasonably 
consistent numbers, and this is different again 
than some of the other children that we have 

been dealing with and in whom we don't have these 
kinds of pre-mortem data. 

What might this mean? Well there 
again are several possibilities. One is that the 
infant would have been given some digoxin to 
elevate his serum concentration to ten or greater. 
Now presumably this - I am not sure exactly what 
time the blood sample was obtained in the ICU 
relative to the time of transfer, but presumably 
this would have been before transfer to the ICU, 
we can't be one hundred per cent sure of that 
but it seems reasonable. 

cy I believe this was in the 


IcUu shortly after the transfer to the ICU? 


A; That the sample was taken? 
Oa Yes. 
Bs Yes, eh ie SA 1S 


reasonable to suspect that if the child had 


received digoxin, that in fact it would have been 
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given perhaps shortly before he left for A/B, 
again timing would become very difficult indeed. 

Now we are dealing though with 
the situation where it is very hard to predict 
what was going on in the ICU during that time. 
If in fact the tén is a@@stable Wevelseo, 4 steady 
state level, and then went up to 26, well that 
Suggests that it might have been considerably 
before he left the ward, which opens a wider 
time frame. If in fact it had been a distribution 
phase, the alpha phase that we are talking about, 
one might well have suspected that the level would 
have: fallen in the ICU after transfer. Again 
assuming that he had been given some digoxin on 
4A/B and that the level had then fallen in the 
ICU, he was in the ICU about four hours I 
believe, that is a reasonably long period of time 
and one would have expected further distribution 
of the drug if he were in an alpha phase, again 
because it comes down with the half life of about 
30 minutes. 

This was a real quandary for us, 
because we end up then with a post mortem value of 
26 which is really more consistent with the value 


having been high at a steady state level and high 
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1 
2 at the time that the baby died and we are left 
3 with the further enigma that he re-establish 
4 Sinus rhythm in the ICU, despite what appears to 
5 be an elevated digoxin level, and in the face of 
a pre-existing cardiac arrythmia. 
: Q. Well I think probably a 
‘ year ago the only two possible explanations we 
8 would have had for Kevin's problem would have 
9 been administration of digoxin in some way or 
10 another, with an amount calculated to produce 
11 his level of ten, or perhaps a little bit greater, 
2 going up to 26 post mortem. But there have been 
certain things that have occurred over the last 
year, both in the published literature, as well 
‘ as at least one infant who already has been the 
15 subject of an inquest, and several other 
16 infants who have been followed on the cardiology 
17 floors on 4A/B, where blood levels have exhibited 
18 what we will call pa tin gi phenomena, which 
19 is one thing that I think we have to accept as 
one potential explanation of what happened to 
- Kevin. 
= Now under circumstances such as 
= a level of ten, a year ago we might have thought 
23 that this could never happen in a living patient, 
24 
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and in fact we have seen it now in several 
patients, where a level despite no excessive 
administration of digoxin, for reasons which in 
some patients in the literature have been 
explained on the basis of renal failure, and 

other patients have been explained on the basis of 
tissue damage, to a variety of different organs 

in a variety of different ways. Unfortunately 
with so many variables that we can't always define 
them, but patients whose serum digoxin levels have 
continued to rise-to levels*in“factevery«muchyin 
the range of ten during life despite no 
administration of digoxin. 

Now the question - that does not 
mean they didn't have digoxin in the first place, 
this is presupposing that the infantsindeed had 
digoxin in their bodies but that a small fraction 
was lost during life. What does this mean in 
terms of Kevin Pacsai? The enigma we face is the 
fact he re-established sinus rhythm in the face of 
an apparently elevated digoxin level and the 
rhythm disturbance, and in fact lived four hours. 

O% I am sorry, you say four 
hours, forgive me for interrupting you. 


A. Yes, certainly. 
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ay Are you looking at something 
in the chart in arriving at that four hours? 

My recollection of the evidence and my reading 
of the chart is. that he, went. to_the ICU sat. about 
six Saas 

Ae Vest 

.. And his arrest at 8:45. He 
waS pronounced dead at ten o'clock, but his 
arresE was,at_6:45? 

A. Okay. 

OG. So 1f four hours sis Jany 
magic in this discussion I am not sure we should 
be addressing it? 

Av. .OR-OG, DO. » Lian Saving not 
matters of minutes, rather matters of hours. 

Or Yes. 

Fee Certainly from the period of 
six to at least his arrest and then subsequently. 

Now struggling with those numbers, 
I don't have a good explanation. I believe the 
possibility still exists that the child could 
have been given an excessive dose of digoxin, 
much smaller quantities of course than these ai 
other babies, because the levels are much lower, | 


we don't have to back calculate them you can just 
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calculate from, you know 10 or 20 versus the 70 
or 80; could have received an excessive dose 
of digoxin on the ward prior to transfer. 
tethinkwkhbesotherypossibaddity has 
to be ones aeemee that in light of other babies 
that we have now seen, as well as the published 
literature that increases in serum digoxin level 
from tissue loss may have occurred in this baby, 
thus the baby serum concentration would have been 


increased, but the concentration at his myocardium 


might not have been increased, and in fact might 


have been slightly decreased. Because ‘again to 
gOotoran Level pobal0,ope2zbatrom anllevelsos , 1 2be1s 
a very tiny fraction of loss of digoxin as we 
discussed yesterday. We are not talking about 
massive digoxin release, we are talking about 
probably two per cent, maybe three per cent, very, 
very small amount of release, from mechanisms that 
again in honesty we don't understand, except that 
we have seen it in other patients. 

Thus we have a situation where 
the baby's total body digoxin was the same, but 
where his serum level in fact was higher. Under 
those circumstances I find it easier to imagine 


the child going back into sinus rhythm. The fact 
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1 
oer 2 that he then reverted to an abnormal rhythw sis 

3 basically what had been happening to the child 

4 all along. In fact the child had tremendous 

5 rhythm disturbance and was going up and down, 

s and up and down, and that he finally died from a 
rhythm disturbance is not surprising. 

t Thus I think the three 

8 possibilities that exist in the infant, that I 

9 have to at least consider pharmacologically is: 

10 one, accidental or intentional administration of 

11 digoxin; and two, abnormal pathophysiology with 

12 a rising serum digoxin level as a result of 

cy phenomena that again we do not understand, but 
that in fact we see. 

a re As between those 

1s possibilities --- 

16 Or, I'm sorry, you said there 

17 were three. 

18 THE WITNESS: Accidental; 

19 intentional or abnormal pathophysiology. 

a Now with respect to the serum 
potassium level, I am sorry, because you asked me 

" about that before. Again we talked about some 

a of the ways that serum potassium levels can go up, 

23 one of them was acidosis. Now the child at the 

24 
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time of transfer was not particularly acidotic 
and as such I don't think we can rationally 
invoke acidosis at the time of transfer as an 
explanation for the elevated potassium level. 
One of them was tissue hypoxia or tissue damage. 

Now we don't have hard evidence 
again, there doesn't appear to be a large, moa 
instance dead area of heart muscle in this baby 
at autopsy. So we don't have evidence for 
that phenomena, so we can't directly invoke that. 
We can potentially invoke some sort of 
abnormality in sodium potassium ATPase, either 
on the basis of the patient's disease process, 
which may have been responsible for his 
potassium problems earlier on and his arrhythmias 
and what happened subsequently. Or we can 
invoke digoxin toxicity, since digoxin toxicity 
can be associated with that. 

Now, you will excuse me for just 
one second, I have to look up one thing in the 
chart which I didn't record accurately in my 


notes, I just put an arrow and I want a number. 
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Lt doesn't all that much 


in fact. The issue was whether the serum calcium 


level was dramatically abnormal one way or the 
otherhand*+kt tsenot Gnahime) Se, this,really does 
not help us. 

Q. Yes. 

Ag Thus, it might be, and again 
having seen some of these things happening in the 
last year as well as reading about them in the 
literature, that whatever process, pathophysiologic 
process might cause release of digoxin influencing 
the sodium potassium ATPase might also have in 
the process influenced potassium transport 
again because of an abnormality in the sodium 
potassium ATPase, which is again what digoxin 
binds to and what is at least possible in this 
infant that went wrong. 

6; Dr. Spielberg, can you help 
me: With sone- ‘thing ».<You, have referred tothe re- 
establishment of normal sinus rhythm in Kevin 
Pacsai in the ICU. 

Ae NeSiste 

or Can you help me find that in 
the chart, if mouswill2 


A. Yes. I will have to flip throug 
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1 
2 it again. Ids in gehe typed summary. 
3 OF Yes. 
4 A. And, J am sorry, I don't 
5 remember the page. Page 101, Dr. Michael 
P Schaffer, fellow in Cardiology's discharge 
summary : 
4 "During the evening of admission the 
8 child became bardycardic, 2 to l, 
9 3 to ly atrial, ventricularcblock 
10 and was transferred to the Intensive 
11| Care Units odny the) IntensivedCare 
12 Unit the child was noted to be back in 
Sinus rhythm. The potassium was 
recordedt ts beyuialit 
14 
And as we said this was a hemolyzed sample. 
‘s ",..and was repeated and repeat 
16 value was 7.7." 
17 And at that time the various interventions which 
18 you had mentioned took place, including glucose 
19 infusions, bicarbonate infusions and Kayexolate 
50 in an attempt to lower the child's serum potas- 
sium. 
21 
Gs Okay. 
a Thank ,yow.fonrthat. ~Lieis cin fthe 
23 discharge report. 
24 | 
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A. Yess 

O. Were you able to find any 
référencerto Teeinvthes chartiitseisle 

A. I could not find the EKG's,no, 
relative to that. 

Of Or even any notation in the 
chart from the ICU as to what was going on with 
the child. 

A. T° didnot notice it when I 
read™through tim tially, enor 

eh I am certainly prepared that Dr. 
Schaffer didn't make all that up. 

A. No, certainly no. 

Oe But I would like to know the 
source of his information because, like you, I find 
nothing in the chart to suggest it. 

A. No. As I remember reading 
through, and again I would have to read it through 
in detail to be absolutely sure, and some of it, 
the xerography was rather difficult to read, I don’t, 
no, notice a specific note. Most of the notes in the 
chart were summary statements of interventions, 
the transfer note, the statements about blood gases 
and then subsequently the nursing notes on Page 
65. 
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At Just’prror to-trans fer "and then 
really ‘very little *in*the IcU. The only ICU note is 
really Dr. Costigan's final note here as far as I 


Can ted 


OF That 2S Page ’66 'Of*the*chart. 
ae Page 66, excuse me, yes. 
Os Yes. You see, that is what 


puzzles me because, as I read that, in the middle 
of this page underneath Transfer to ICU, Costigan 
is noted and he has told us that he took the child 
to the icv; 
AX Yes. 
on "On leaving the ward developed 
bradycardia to 40, cyanosis and 
brief apnea, responded to stimulation. 
In ICU further episodes of bradycardia 
with'3s" to i> Siock.™ v 
A. These certainly occurred at 
some time. 
O. Yes. I don't see anything in 
that note about restoration of normal sinus 
rhythm. 
A. Yes. I suppose the real 
question is, and I questioned it as well, you know, 


if I had to reconstruct what was going on over that 
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1 
2 period of time, remember, we are talking hours and 
3 not minutes in the ICU. 
4 O!. Yess 
5 A. As) bests In could. try to put 
| things together it appears as though he stabilized 
: initially in the ICU, for if he was running brady- 
q cardia down to 40 that entire period of three hours, 
8 or whatever, he would not have survived. 
‘9 On This ipuquitersignificantsri 
10 | tha nik. 
11 Bs Yess 
Iydont t?€ind: iteunusual that in 
Dr. Costigan's note he wouldn't have mentioned, 
i you know, up and down episodes during that period of 
" time. I don't know if we have anything else that 
15 can help us in swahoraaared 
16 MR. BROWN: Excuse me, Mr. Commissioner. 
17 If I could perhaps direct you to Page 69, the bottom 
18 of this page there appears to be a note by Dr. 
19 schatfe=. 
MR. LAMEK: Yes, there does. I noted 
‘i that one but I would have thought -- there is a 
" reference there to the --- 
=e A. ECG sinus rhythm acts as 
23 90. 
24 Q. Yes, but that I would have 
5 thought refers to an earlier part of the day, does it, 
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because then it goes on: 
"During the evening. Subsequently 


the patient..." 


A. What date is this? 
3/12;,. 20° Ase 

Q. Yes. 

A. Something 10:30 a.m. 

Q. Yes. 


MR. BROWN: But there does appear to 
be a reference to the transfer to te ICU, fourth 
to bottom line. 

THE WITNESS: Yes. 

MR. LAMEK:: OMe’ NYes)iit does) but that 
follows the reference to the ECG with the sinus 
rhythm because, as I understand you, the re- 
establishment of normal sinus rhythm in the ICU 
is a matter to which you attach considerable 
importance. 

a: I believe so because it makes 
the assumption that the ten at a reasonably steady 
concentrationwould have reflected exogenous 
administration of a large amount that then would 
have to come down to that less likely than the idea 
that some of it may have dedistributed. I believe 


it is an important point. I am not sure how we can 
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get at it further except perhaps by taking with the 
people involved. 

0: ¢ Yes. 

A. Lethink i that .would be helbpiul . 

MR. ROLAND: If you look at the bottom 
of Page 69 there is an addendum reference to regular 
sinus rhythm. It is hard to read but appears on the 
last three lines to be .06 nanograms of atropine 
caused the patient to (something) his heart rate 
to regular sinus rhythm. 

O« Oh, yes, yes. 

A. Yes... I. don't know, 

MR. ROLAND: Maybe the original could 
tellums) that. 

MR. LAMEK: Q. That is Dr. Schaffer 
note as well? 

As Yes. 

MR. ROLAND? And) thattiseaftter the 
transfer) tershe Leue2 


MR. LAMEK: Apparently, yes. 


Aw Yess 

Q. Okay. 

ue So, I can't resolve that my-_ 
self. 

Or No, I was puzzled with that. 
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AS No, I was myself as well and 
I kept searching. I think the issue though is a 
very real one.A-.The othere’thing ls *that7tand the 
initial concern was, after all, here is an infant 
who had a very severe rhythm disturbance, as has 
been already documented as a severe rhythm disturbance, 
as has already been documented at other hospitals and 


at Sick Kids who was on digoxin and did manage to 


survive in the ICU for a rather long period of 
time and if again this represented a steady state 
level, which seems more likely, be it dedistribution 
or redistribution, because the post-mortem level 
is more consistent with that, it becomes difficult 
to imagine a scenario, although still possible and 
I still cannot rule it out, that that represented 
exogenous administration in that the child survived 
that long with a level that high in the ICU. 

Oe Okay. In that regard, two matters, 
Dr. Spielberg. Do you attach any significance to the 
fact that notwithstanding the history of rhythm 
disturbance, the child had a structurally normal 
heart, an anatomically undiseased heart? 

A. Yes, yes. 

Os Would that enable him perhaps 


to withstand the beginnings of intoxication more 
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successfully than children with diseased or defective 
hearts? 

A. Probably not in that he had 
a primary rhythm disturbance which might have two 
possible causes. Not an anatomical andes eae 
an abnormality in the conducting system. 

Q. Yes. 

A. And in a general sense, as we 
said yesterday, patients with conducting system 
abnormalities might well have increased problems 

“with digoxin’ 

The second issue being that if he had 
a metabolic disturbance, which might have explained 
part of the potassium problems and the acidosis 
problem and the digoxin problems, again, this 
might further predispose in that anything, any 
process, you know,that we could postulate, that 
would alter this pump mechanism would make, again, 
somebody more susceptible rather than less susceptibl 
to digoxin ‘toexierey. 

a Well, let's pursue that. Let's 
take those things in isolation for the moment. 
Other things being equal, is a child with an 
anatomically normal heart in a better position to 


resist the toxic effects of digoxin at levels like 
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1 

2 ten in the blood than is a child with a diseased or 

2 structurally abnormal heart? 

4 A. Yes, as long as he does not have 

5 an abnormality. 

é oF Okay, if everything being equal, 

let's leave that aside for the moment. 

7 : 
A. YES. 

Ox Now, you say offsetting 

9 that, however, are a couple of considerations: 

10 "(L) Thisschild thas, ashistery of 

11 . dysrhythmia. He may have some problem 

12 with the electrical conducting system in 

e the heart and that would predispose him 
to toxicity and the manifestation: of 

Me toxic effects from digoxin and, also, 

iS there may be some electrolyte 

16 problem with this child, which again 

17 would tend to cancel out any advantage 

18 he might have from his structural 

19 abnormality." 

a A. It could, conceivably, yes. 
O¢ AVieright,, 1t. could.) But, 

ss Doctor, we are talking about levels of ten for this 

ae stage or something above ten. 

23 A. Yess 
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Qua And we know that patients have 


Survived with it. 


Ai. Yes. 

O. That sort of level in the blood. 
xs Yes 

Os We know, for example, that 


Estrella, whom we are coming to, had a level of 
9.4 in the blood on January 7th, 1981 and she 
survived that. 

A. Yes, chat is correct. 

QO. What if the ten level recorded 
in the sample drawn at approximately 6:30 in the 
morning, in the case of Pacsai, subsequently in- 
creased and that toxic effects were being felt 
by, that child prior to 6:30, subsequent to 6:30, 
but the distribution continued to the point where 
the toxic effects overtook him. Is that a possible 
scenario? 

A. I'm not quite sure I understand. 
In other words, postulating that the level is now 
cat i 9 8 Ig 

OF Yes. 

Ai. In some manner. 

Again, I would be very surprised if he could have 


been converted back into sinus rhythm under those 
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circumstances with a rising level from exogenous 

administration. If it were coming out of tissue --- 
Os Now, when I say a rising 

level, I mean'a rising level, continued distribution 


and therefore an increasing level of tissue. The 


blood rate dropping, in other words. 


A. In other words, the blood 
dropping, okay. 

Os I'm sorry, my confusion. 

Ay I'm sorry. 

OQ: My confusion. Blood rate drop- 


ping, continued distribution. 
A. That is conceivable. So, 


in other words, we would be talking about an alpha 


phase. 
QO. Yes". 
A. We would be somewhere on that. 
Ge Yes, ten still in the alpha 
phase. 
A. Yes. 
Os Would the possibility of that 


or the probability of that reflect the mode of 
administration had there been an administration of 


digoxin? Would it make any difference how that dose 
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was administered? 


A. In terms: of Toute OF... 7 
OF Yes, in terms of route. 
ia Again, conceivably given the 


different types of curves that we had talked about 
before. 

Q. Yes, 

A. In that the oral administra- 
tion curve gives a rather different profile than an 
intravenous distribution curve. 

or Had the child received a dose 
of digoxin orally shortly before leaving the ward 
would distribution still have been continuing through- 
out the 2-1/2 hours that he was in the ward, or 
2-3/4 hours, three hours in the ICU before arrest? 

Hard to predict for certain. 


If we are talking about an oral dose administered. -—-- 
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Q. Well, it might be helpful. 
Other counsel may be interested in it, Dr. Spielberg. 

Are you aware that a sample of Pacsai's 
postmortem blood was sent to the Mount Sinai Hospital 
for analysis? 

A. I was not aware of that. 

Oz I understand the evidence 
has been, and there will be evidence to make this 
plain, that the level reported from Mount Sinai 


Hospital after assay of Pacsai's postmortem blood 


was 112 nanograms per millilitre. Now, I ask you 


to accept for the moment that that be the level, and 

I do not know what you know about the assay techniques 
and procedures at ‘Mount Sinai, do you have any 
comment on that as a reported level from that 
hospital? 

A. Five full differences and 
determination on the same sample leaves one a bit 
disturbed, I suppose. Again, we could use Li?) as) aA 
number and go through reanalysis. I would not know 
what to make of it, again particularly in the 
clinical setting of the patient and his survival on 
the ward. If we were talking about him being on the 
ward for at least several hours, we then have to be 


talking about reasonably steady state concentrations. 
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1 
2 
DD2 
3 
As such, we would have to be talking about levels 
4 in life somewhere between 40 and 60, and having 
5 survived that ee re-establishment of sinus rhythm 
6 in the face of a heart with a rhythm disturbance for 
7 two or three hours on the ward, in response to your 
8 question it does not fit very well pharmacologically 
with anything. 
' Oe You, as a pharmacologist 
my putting that together with the other data, would 
11 regard it as anomylous certainly? 
12 A. I would have to think that 
13 something is very strange about the sample. It does 
14 not fit well either with the child's clinical course 
" or witha ‘varbety of different otypestot putting rehenigs 
together because, again, we have to remember that 
| " this child |lived<ailong itime; unless he received 
My the dose in the ICU. The only way that number becomes 
18 reasonable is if he received an acute dose very close 
19 to the time of “death insthe ECU: 
20 O% But even then, you would 
14 have difficulty of reconciling the two results 
sa from the two hospitals in the postmortem samples? 
A. I would have, yes. 
: a. You have said that the greater 
24 
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than 10 and the 25, 26 numbers tend to be corrobora- 
tive of each other? 

A‘ They appear to fit reasonably 
well. | 

me Doctor, of the three 
possibilities that you identified to explain the 
Pacsai situation, is there one for which you have a 
preference on the basis of your expertise? 

ns Again if I had .had to be asked 


the same question a year ago --- 


OF Well, I ‘am asking you now. 
A. --- I would have said 
administration. Today, with everything that we 


have known about the increasing knowledge of the 
pathophysiology of digoxin, I believe the most reason- 
able explanation I have for this child is the third, 
an abnormal pathophysiology which led to loss of 
digoxin from the child's tissue in small Atenéeryves’ 
leading to an elevation in his level. 

Q. I trust you will flatter me 
at least to this extent of reserving your final 
judgment on choice until you have considered the 
scenario I put to you; will you do that? 

Nie Certainly. 


Os We come, then, to the last 
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DD4 of the children whose charts you reviewed, ana that 
$ is Janice Estrella. Now, Dr. Spielberg, I do not 
4 know to what extent you have read or have been made 
5 acquainted with the evidence that we have heard in 
6 this Commission, I tell you we have heard a very 
"i great deal of evidence in dispute about the wholesome- 
i ness of the gutter blood sample or lack of wholesome- 
ness, and therefore;, the reliability of the level 
‘ Found. in ae. 
» I say to you, please, unless you have 
11 ‘something substantially new to add to this dispute, 
i2 I do not propose to get you into that area. By all 
13 means if you think there is something useful to be 
14 added, we would be delighted to hear from you. 
* A. Certainly. There may be as 
we get into the discussion. 
si Oe With Estrella, of course, this 
ol is a situation of a child who had had digoxin with- 
18 held for four days preceding her death, following 
19 a recorded level of greater than 5 or 4.7, whatever 
20 the top of the calibration scale was on January the 
14 oie gem 
A. Yes. 
22 
o.. We know from a review of the 
J digoxin books kept by Dr. Ellis that that number was 
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ing Yese 

O's Digoxin was held, and in 
subsequent days the level dropped to, again, greater 
than 4.7, which as I recall it, was established at 
7.8. Then a day where there was insufficient 
quantity to get a level, and then 4.7 == not greater 
than, but apparently on the nose. 

Then she died, and although the 
evidence has been a little confused and contradictory 
about how it came about, a postmortem sample of blood 
was ordered to be drawn at autopsy for digoxin assay. 
You are familiar with the story as to how that 
instruction was overlooked by the pathology resident 
doing the autopsy and how he went back for it-later 
and the manner in which he obtained it. 

Ae Yes: 

Ox He obtained two samples, as 
you know: one from the severed iliac vein, into 
which he inserted the end of a syringe while someone 
else massaged the leg, and the other from the pelvic 
cavity. 

A. Yes 

+ And those two samples were 


submitted to biochemistry, as you know, and the 
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levels recorded in them were respectively 72 nanograms 


in the pelvic gutter sample, and greater than 4.7 
in the leg vein sample, there not being sufficient 
quantity of the latter to make further dips ons ¢ 

A. Yes. 

Q. And eventually, that informa- 
tion wound its way back to the ward, arriving there 
some time in the second week in March and assumed a 
significance in the minds of those on the ward the 
following week when the Pacsai numbers came to their 
attention. You are familiar with that history? 

A. LeSn 

O; As far as other digoxin data 
are concerned, there really is nothing of any 
reliable nature from any other testing or sampling 
that has been done, so far as I am aware, and 
therefore, we are left with those two numbers: 72 
and greater than 4.7. Can you be of assistance to 
us, please, in the understanding of those numbers 
and their significance, if any, in understanding the 
death of Janice Estrella? Once again, I have asked 
you that. question and invited you to make a long 
speech just at the time when we normally break. My 
timing is impeccable, Mr. Commissioner. Rather than 


interrupt you, I think we would rather come back. 
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THE COMMISSIONER: Yes)' alb raght, 
we will take 15 minutes then. 

MR. LAMEK: Thank you. 

---Short recess. | 
---Upon resuming. 

THE COMMISSIONER: Yes, Mr. Lamek. 

MR. LAMEK: Thank you, sir. 

OF Dr. Spielberg, just as we 
broke, I asked you the question and we are ready for 
the answer. What can you do to help us about your 
understanding of the Estrella case in the light of 
the recorded digoxin levels? 

A. As again I gather has already 
been testified to, this little girl was four months 
old and had Down's Syndrome with trisomy 21, 
and was admitted because of really severe failure 
to thrive. She had not gained any weight in nine 
weeks which, in a pediatric sense in a child this 
age is a severe problem. There is also the -- then 
she was admitted and I gather had some attempt made 
at surgical correction of some of her problems. 

The real issues relate to what can we 
do with the digoxin numbers which we have available 
for her, and basically, we have several, as you 


suggest, which are pre-mortem and which were elevated 
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at a time that her blood urea nitrogen was also 
somewhat elevated, you know, at that particular time. 
Because of the elevation, the initial rise in her 
digoxin concentrations, it was felt that yes indeed 
they should withhold all further digoxin and allow 
the levels to return back to normal. 
Now with the values that we have, 

which were in the 9.4, 7.8 and 4.7 range, if we 
make the following assumption that no digoxin was 
administered to the baby during this time and that 
no tissue loss occurred during this time so that 
the «rate of decline in the blood level reflects her 
rate of excretion of the drug, we can make a guesti- 
mate of half life, and the reason that we want to 
do this, and this is a beta excretion half life, 

the reason that we would want to do this is 
that we would want to estimate in a rough manner 
what her blood level might have been at the time 
of death because we do not have a level at the time 
of death or even the day before that. 

Now, in order to do that what we do 

is we look at the numbers 9.4 and 7.8 and 4.7 and 
we can either plot it on a semi-logarithmic plot or 
do another first order kinetic analysis, and we come 


out with a half life somewhere in the range of 48 to 
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92 hours, a reasonably long half life but not all 
that abnormal for a child in this clinical situation 
where at one point she did have an elevated BUN or 
blood urea nitrogen, which stayed up somewhat and 
then began to return towards normal. 

OF Did you arrive at that by 
calculation, Dr. Spielberg? 

re The estimate of half life. 

Qu Yes, do you arrive at that 
by caleulation? 

A. I arrived at it by doing a 
semi-logarithmic plot, which means to take the 
numbers on semi-logarithmic paper and try to estimate 
a reasonable line through the three points, 
recognizing that there can be a lot of fluctuation, 
and in fact, these three points do not lie ona 
straight line, as you can see here. We make a 
rough guestimate and it is, at best a rough guestimate 

From that we try to say what kind of 
blood level, assuming that the digoxin continued down 
at the same rate -- it is an assumption -- what level 
might she have achieved at approximately the time of 
death or shortly before the time of death. And as 
best I can estimate, and again it is rough because 


we only have three points, the level around the time 
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1 
2 
of death, assuming no more administration, would 
3 
have been somewhere between 2.am 3 nanograms per ml. 
4 Again, I emphasize the assumptions and that it is 
5 rough, but that will be about 2 to 3 nanograms per ml. 
6 Now, under those circumstances, if we 
7 have to deal with the first postmortem number which 
3 was greater than 4.7, if we deal with a range of 
multiplier factors, 12 you wall, of 2 to 2-tole, 
‘ then if her level was as low as 2 and it went up 2- 
¥ fold, we would expect a postmortem level of about 4; 
11 if her level was 3 with a multiplier factor of 3, 
12 we would get a level of 9; and if we are off even a 
13 little bit in our calculations, again, the range 
14 could be broader. 
o As such, a level greater than 4.7 is 
not really very unexpected. In fact, I would have 
- expected just on the basis of where the child's 
od digoxin level would have been, assuming that excretion 
18 was the same, to be 4.7 or greater on the average. 
19 That is about as far as we can take that part of 
20 the analysis because, again, we do not have other 
4 points closer to the time of death. 
99 So am I surprised by greater than 4.7, 
no, in fact, I would have expected greater than Ant 
a if nothing else happenedi to the baby. 
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OF Yes. 
Aw Now we have to deal with 


72, this is a very different story obviously. 

Of course again it remained a very concerning 

matter. We have to go through our basic 

hypotheses as to how the 72 could have occurred. 
The two hypotheses which we 

always have to accept is intentional administration 

of an overdose of digoxin; and accidental 


administration of a dose of digoxin, large or 


small. 


oe Are these on the 
assumption that 72 is a real number? 

A. These are on the assumption 
that the 72 is a real number, that is right, then 
we will have to deal with, is it a real number? 

Now again we will assume 72, and 
that there has been no post mortem change and in 
fact that reflects pre-mortem and we come up again 
with the range of possibilities from acute as 
soon as circulation stopped as low as 8 micrograms, 
to this central volume which we have talked about 
which seems a bit more reasonable, which is about 
200 micrograms, again less than one adult vial 


but more than one pediatric vial, it is about 
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less than half of an adult vial. Then the 
steady state circumstance again, assuming 15 
litres per kilogram, 3.2 milograms or the 
equivalent of somewhere over Six adult vials or 
60 pediatric vials. 

Now, we have to take the 
standard types of multipliers into account, and 
we will take a threefold increase which would 
mean that her actual blood level, assuming that 
the 72 post mortem is a correct value, and that 
the pre-mortem now is three times less, than the 
72, then we have to divide each of those by three 
of course and you would get, for this acute 
situation at termination of circulation, two 
micrograms or two point something micrograms, a 
tiny amount, the central volume 73 micrograms 
and the steady state about a milligram. Again 
with all kinds of possibilities in between that 
range. Now recognizing that the central 
concentration of 73 is only part of one adult 
vial, and in fact conceivably it could have been 
a whole vial at a different time point. 

Oc Zeer 

A. Those are the constraints 


then that we can put at least in terms of maximum 
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and minimum with very reasonable amounts in 
between. 

Now the third issue, other than 
accidental ae administration is, can 
we accept the 72? Well the issue arose really 
because of the nature in which the sample was 
obtained. The question that arises again 
relates to a bathtub and a thimble in that the 
concentrations in tissue are tremendously higher 


than the concentrations in blood, or in plasma, 


or serum, by factors as we have seen from the 


literature three hundred fold or greater in fact. 

It was thus that we questioned 
whether that was a valid number, and because of 
that, as you have indicated, studies were 
undertaken to see if it would be possible to 
mimic some of the things that happened in that 
autopsy. There are two points that differ between 
a study and what was done at the autopsy, that 
have to be considered prior to looking at the 
numbers derived. 

The autopsy was done under 
circumstances where no one was specifically trying 
to look for digoxin by this method, it was an after 


thought. The autopsy was done with a lot of 
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2 variables that one cannot control or look fOr; 

3 it was not an experiment to that extent. 

4 The study was done under 

5 conditions where as best as possible people were 

6 trying to limit what indeed could or could not 

y happen during that autopsy post circumstance. 
So that they were trying to be careful. They 

; were trying to avoid getting into certain types 

’ of pitfalls which might indeed have created 

10 problems. 

11 Well, what do we know about the 

12 results of this study? Accepting that the 

13 circumstances were not identical and that one 

as can never in a controlled circumstance try to 
control all the variables that go on in a clinical 

- circumstance where you get a call and somebody 

ie says, oh, could you go back and do something, and 

17 then everything that has gone on before in terms 

18 of the variables is now basically lost. Well in 

19 fact we have the study which Mr. Cimbura carried 

20 out. 

a1 THE COMMISSIONER: What is that 
exhibit number? 

- MR. LAMEK: The gutter blood . 
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THE, WITNESS: wThet qutter bl ood 
study 

THE COMMISSIONER: What is the 
exhibit number? 

MR. LAMEK: The exhibit number 
I am just about to look for Mr. Commissioner. 

MR. ROLAND: 210. 

MR. LAMEK: 213, thank you. 

OS Do you have those results 
available to you there Doctor? 

A-« Yes, 1 do. 

THE COMMISSIONER: Etoas not2i57 

MR. LAMEK: The last document was 
213° Tabelirever 

THE COMMISSIONER: Oh 213, oh, I 
beg your pardon. 

MR. LAMEK: Q. The very last sheet 
of paper in that exhibit and in particular the 
two right-hand columns. Yes, you were going to 
refer to that study I believe? 

AA Yes. There are several 
things that are of some interest with respect to 
the study. One is that in a general sense, :e 4 
one. looks aththendata;,there is a tendency for 


comparing, for example, body fluid one samples, 


Thigyw | 
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and again we don't know how well the Estrella 
sample really corresponds to body fluid one or 
body fluid two samples, we are trying to model 
but we have problems. 

In a general sense comparing 
sagittal sinus te body fluid one, most of the 
samples in fact are increased in body fluid one 
samples. 

Or When you refer to body fluid 


one you are referring to those samples taken at 


the beginning of autopsy? 


Bs Yes, I believe so. I am 
not exactly sure how they separated one and two 
in that regard. I believe one was an earlier 
sample and one was then a later sample. 

< The protocol as I understand 
it called for a sample to be taken at the start 
of autopsy and then three Tater? 

As Yee, 

MR. ROLAND: I am showing the 
witness the Exhibit 213. 

THE WITNESS: Oh I am sorry, my 
table doesn't correspond to your table and that 
is why I am having a problem. 


MR. LAMEK: Thank you Mr. Roland. 
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THE COMMISSIONER: Why would your 
table not correspond with ours, do you have some 
other document? 

THE WITNESS: We have basically 
the same data but the column headings are 
different. 

THE COMMISSIONER: I see, 

THE WITNESS: The column headings 
are different. | 


THE COMMISSIONER: The figures 


are the same, are they? 


THE WITNESS: Yes the figures are 
the same, and in addition my data contains something 
that this does not contain, which are the sagittal 
Sinus samples that correspond to the same babies. 

Oh no, I am sorry it is here. 

Gs On the left hand side. 

As The whole table is set up 
differently than mine, the order of all the 
columns is different and the headings are 


different. Okay. I think we are sort of back 


together. 
Q. Okay, right. 
A. i a Sorry. 
On No problem. 
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as Now the general tendency is 
examination of data, that again compared to 


Sagittal sinus, heart blood samples tend to be a 
little bit higher and this is consonant with what 
is in the literature in fact. 

Furthermore, that the gutter 
fluid samples again in a general sense tend to be 
higher than the sagittal sinus samples. 

oO. Yes. 


A. So that, for example, on the 


first one we go from a value of three to a value 


at the start of the avutopay a yalue Ge tive, oO: 
later 4.4, oF 42.9.0 Coe oe In the last 
one number 14, 2.5 becomes 9.5. 

There is a good deal of 
variability in the study as one would expect from 
this kind of study, even under the best 
circumstances with the best of controls. 

ce I am sorry, when you speak 
of variability what do you mean? 

A. That the ratios, say 
comparing the fluid samples to the blood samples 
is going to be highly variable, going from 2.5 to 9 
is about 3.8 fold, going {rom 3 to 5S ie agent 2.7 


fold increase. 
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ae Yes. 

A. Okay. So there is bound to 
be variability and I would expect that in this 
type of experiment. Striking is that one of 
the samples of course is extremely high, this is 
the 169 sample. 

QO. pant 

ie Which is about 39 fold 
increased. Now, what does that mean in terms of 
trying to do these sorts of experiments? 


Number one is that there is a 


tendency towards an increase. 


Number two, that in a specific 
circumstance, even under controlled circumstances 
where you are doing an experiment and know what 
you are trying to do, you can get a value that is 
extraordinarily high. 

There is one additional patient 
who was studied just prior to the protocol, which 
I believe Dr. Phillips, or somebody has entered 
into evidence; I don't know if Dr. Phillips has 
actually appeared at this point. 

0. Not yet. 

A. This was done just prior to 


the protocol and I think is another important 
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patient. This babe had a post mortem cardiac 
and subclavian levels which were the same, 
about two, and in fact the fluid level was 18, 
which was about a nine-fold increase. 

So we have babies that have nine- 
fold increases; we have babies that have three- 
fold increases; ;} we have this one extraordinary 
value of a 39-fold increase; we have other babies 
that have two-fold increases, and three-fold and 
four-fold increases. 

What does this mean with respect 
to how we can use the data obtained in Janice 
Estrella? 

In the first place this was not 
obtained under optimal circumstances; it was not 
obtained according to this protocol which if 
anything decreased error. So we have a risk of 
increased error and not decreased error. 


Second, the value of of 72 if her 


post mortem level, pre-mortem, excuse me, pre-mortem 


level was three, with a standard multiplier type 
of thing of two or three giving a value of six, 
or perhaps a value of nine, by that mechanism 
alone one is not surprised that one could convert 


that nine into a 70 based on infants who have gone 
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up nine-fold, other infants who have gone up 
more than 30-fold, and other infants that have 


gonesup four-fold, 
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Can we assign a probability to that? 
We really can't because,again,it is impossible to 
exactly replicate what went on during that time. 
The point being that under better circumstances 
values of 9-fold increases and, in fact, values 
of 40-fold increases were achieved. 

Thus, aS a scientist one has to be 
extremely cautions about interpreting that value 
and say that there is a very high probability that 
that value may have in part or in total have been 
influenced by the artefactual manner in which the 
sample was obtained; albeit still being concerned 
that Zt might not have’. 

ry Sure, yes. Yes, understood. 
Dr. Speilberg, I don't know thateen -- well, not 
even, I don't know that Mr. Cimbura carries any 
great brief for that number and he has said that 
although you could not dismiss it out of hand, which 
is what you are saying. 

A. Precisely. 

Q« Nevertheless, he couldn't have 
total confidence in it because of the way in which 
it was gathered. But I just want to be sure we are 
not condemning it for the wrong reason because there 


may be very good reasons for condemning it. 
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1 

2 I am interested that you compare the pelvic 

3 cavity fluid levels with the sagittal sinus levels. 
4 Why do you select those? I had understood that 

5 sagittal sinus levels, if anything, tended to be 

g rather lower than blood in peripheral circulation. 

| as Thais, true. 

j oe Is that a fair comparison? 

° ys This is generally true. 

? Although, in this other baby that we examined, 

10 again, with the variability, the heart blood level 
11 actually is the same as the subclavian level and 

12 as the femoral level and, as the femoral level, 

is in fact, the heart blood is slightly lower than 

the femoral blood and yet the concentration in the 

- body fluid is nine-fold. To give you the at 

si numbers --- 

16 ae I'm not suggesting there may not 
17 be a distortion in the cavity fluid. 

18 A. No. 

19 QO. But I am suggesting that to 
20 take your multiplier by reference to sagittal 

sinus may condemn it unduly, if you will. 

As It might. Actually, one of the 
ois things that we need from Dr. Hastreiter that I 

23 cannot get from his recent publication is, he uses -- 
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his data routinely show a three-fold increase or 
greater but he doesn't state the site and, un- 


fortunately, I don't know what the site was so, 


we can't compare that. 

Ox Well, I will try to remember to 
ask him for you, Doctor. 

‘A. It is going to be important, I 
think, to understand that. That may help us. The 
multipliers, as you suggest quite rightly, 
from different sites may be different. 

Oe Yes. 

A. And it is certainly that way in 
adults. In children, we don't have quite as much 
data but the data again suggests that, for example, 
if heart might go up three-fold, sagittal sinus might 
go up two-fold. 

OF Yes. 

re Again, we are talking only in 
ranges but with all the range of variability that we 
are dealing with and, in fact, her blood level may hav 


been even higher premortem, we have to accept 72 as 
| 


within a very reasonable range of information obtained| 


by such mechanisms. 


Qi} Do I have your views fairly 


with respect to Estrellathen that you have, I think, 
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grave reservations about the reality of the 72 
number. 

A. Yes. 

Ue. But even if it be a real 
number, then applying the postmortem multiplier 
effect, which probably occurred to some extent 
and correlating that with your calculated antemortem 
level, it may or may not represent anything of any 
Significance. 

A. Yes. 

a. On the other hand, it may be 
a very real number, it may very well represent a 
substantial level during life. 

Peg I must be concerned that it 
might be, yes. 

i Be And if it does then, once 
again, we are back to the same exercise that we 
have done with Cook, Miller, all these children. 

A. yes. 

O% You can suggest to us what 
different doses of what different intervals or points 
of time might have produced such a level. 

A. Yes. 

Ds And said how they got there, 


you cannot know, whether innocently, by accident 
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Or in some more nefarious way. 
A» Yes. 
Qs Can you bear with me for just 
a moment, please? 
A. Yes. 
Os Dr. Speilberg, thank you very 
much. 
THE COMMISSIONER: Yes. Mr. Roland? 
EXAMINATION BY MR. ROLAND: 
OF Dr. Speilberg, you have told 
us about, in some detail, the possibility of 
medication error. In Mr. Lamek's examination 
yesterday very briefly you told us in a general 
sense about what the literature says about medica- 
tion error and about the number of dosages of 
digoxin approximately that one would see on an 
annual basis at the Hospital for Sick Children. 
As I recall your evidence yesterday you indicated 
that there would be something in the neighborhood 
of 10,000 to 15,000 doses of digoxin given annually 
on Wards 4-A and 4-B. 
A. Yes. 
Gs Can you tell us, first of all, 
about how many children on the average, or at least 


in a general approximation, would be on digoxin at 
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any One time on 4-A and 4-B. 

A. I can only give you a rough esti- 
mate from the last numbers of months data. We are 
actually trying to compile a somewhat larger list. 
On the average perhaps 15, perhaps 20 children would 
be receiving digoxin on a given day on the ward, 
somewhere in that general range, perhaps somewhat 
lower On some days or higher on others. 

64 So that that would be somewhere 
around half the children then on the wards would be 
on digoxin,would be receiving digoxin? 

AS, Roughly, that neighborhood. 

O% Yes. I gather that on the 
average there would be more than one dosage of 
digoxin given per day to the children receiving it? 

A. Yes, that is true. The average 
child receiving maintenance therapy would receive 
two doses a day. 

Q. Yes. 

A. If a child had not previously 
been on digoxin and were being begun on the medicine 
ordinarily we would divide out what we would call | 
the loading dose into three doses over 24 hours 
so that that child would receive three doses. 


But most of the children would receive two. 
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1 
2 ee Now, what does the literature 
3 itself tell us? Is the frequency of medication error 
4 in hospitals generally -- what is the range of 
5 frequency? 

A. Well, can I find some informa- 
: tion here? 
7 . 

Qv Yes 3 
8 Ag So that I can be a bit more 
4] accurate. It may take me a moment to find it. 
10 This information, Mr. Commissioner, is taken from a 
11 compilation, a book really looking at the literature 
19 On medication errors in a variety of hospitals, mostly 
in the United States, including university hospitals, 

! tertiary care centres as well as community hospitals. 
u I will try to bring a copy in as well as some copies 
1S of the specific chapter that we will deal with and 
16 give those to Mr. Lamek in the morning, since I 
17 wasn't aware that we would be pursuing this issue 
18 today. 
19 
20 | 
21 
22 
prs. 
24 | 


Sawai dol,s 


; oa 
@ ‘ 
ao : 
Wii quel. O84 N99: 
' ae —eeiseqros! eft 


wht. 3 Root S ,hotse Linacs 
st : {EIGT I> HMdetuD ban ia 


of bobo 


r peice > VFL Sts 


a6sasd- ties vse: 


2359 


ANGUS, STONEHOUSE & CO. LTD. Spielberg 
TORONTO. ONTARIO ex (Roland) 


1 
250Ct83 .2 There are a number of different 
eee 
BMcra 3 types of errors. The average figure quoted ina 
2 number of articles reviewed, excluding wrong time 
errors, which would mean, you know, a nurse administere 
5 
a drug a half an hour late or something like this or 
6 
a half an hour early, excluding wrong time errors, the 
7 average value given ranges anywhere from 5.5 per cent 
8 up to nearly 20 per cent of.drugs being given in 
9 ny. Oita 
10 THE COMMISSIONER: I'm sorry, you 
1 can't mean that. You mean 5 to 20, you mean one-fifth? 
THE WITNESS: That's the quoted 
12 
figure. 
13 
THE COMMISSIONER: Right. 
14 THE WITNESS: Now, we have to 
15 qualify obviously what those amount to. 
16 MR. ROLAND: Q. That's my next 
17 question. 
18 Ais We will get to those ina 
moment. 
19 
THE COMMISSIONER: You mean to say 
20 ‘ 
that for one-fifth, of the time there 1S an error? 
1 
2 PNG IS cate sf 5 ae 
22 THE WITNESS: Again, it seems quite 
23 high but not unrealistic in some wavs, particularly 
24 since many of the things that we are going to be 
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talking about are not clinically significant errors. 

MR. ROLAND: Q. Well, you have 
told us that the range is 586.to 20 per cent. -Can ‘you 
tell us what the literature in giving that range 
defines as an error? What's the kind of errors? 

A. There are clearly a number 
of errors. The average figure that is quoted by 
pharmacologists is in the range of about 10 per cent 
errors. 

Now, what that amounts to, most of 
them are not clinically important errors, which means 
that the patient does not suffer as a result of the 
error. Because people include as errors, for example, 
mixiing up of two brands of antacid; Gelusil is 
ordered and the patient received Amphigel. Now, 
clinically, one dose of Amphigel versus Gelusil 
probably won't make very much clinical difference, 
certainly, but those are included as medication 
errors. 

ys So, first of all then we 
have the wrong drug being given? 

A. The wrong drug being given 
to a patient for whom a similar drug was ordered. 

We have then errors which are much, much rarer but 


still occur with some frequency and that frequency is 
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very hard to ascertain, of patients receiving a 
totally unordered medicine. 

Os Yes. 

A. Now, again, a vast majority 
of times that that happens nothing occurs to the 
patient. Most of the time it iS a medicine. For 
example, if we gave Ampicillin, an antibiotic, toa 
large number of normal individuals we would never 
know that they received Ampicillin because no untoward 
event would occur. 

Similarly, even if we gave a dose 
of digoxin to a substantial number of people, if the 
dose were not in tremendous excess, if no clinical 
consequences resulted, we would never know that it 
occurred. 

Other errors such as mixing up 
of one medicine versus another in fact are more 
frequent, particularly during times of use of vials, 
and we can provide some literature on this, where 
names are mixed up or misread because the vials are 
Similar. So, the confusion of similar types of 
medicines that look the same, or pills that look the 
same, are certainly not infrequent events. 

How many of the maladministrations 


are correct administrations -- 
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1 
Pr2.’4 2 5. Before you go further, you 
3 told us that it may be the wrong drug, although 
4 there was a drug that was prescribed for the patient 
5 or it may be a drug given to a patient when no 
4 drug was prescribed. 
PS Right. 
: QO. Are there any other kinds 
S of errors apart from that? 
9 A. Yes, certainly. 
10 Os What are the other kinds? 
11 A. Wrong amount, for example. 
12 oy Yes. 
43 A. One pill was ordered, two 
pills were given. 
14 
QO. Yes. 
15 A. -06cc’s was ordered and 
16 -3cc's was given. 
17 oF Right. 
18 A. So that these would be 
19 quantitative errors, the correct drug given to the 
; correct patient but in an incorrect amount. Then 
; there are errors in route. The drug is ordered 
- intravenously and is given orally or vice versa or 
~ intramuscularly, those kinds of situations. Again, 
23 the vast majority of those things are not going to be 
24 


ay j ; 
S27403 air! PmgH. = 


7 
ro 


¥ 
> 


“K 
Cite 15 
, 
>) me hue STi 


ma ns SOS - 


7 
- r hiete. [> 


2363 


ANGUS, STONEHOUSE & Co. LTB. 
TORONTO. ONTARIO 


Spielberg 
ex. (Roland) 


1 
Bas 5 2 clinically damaging to the patient. On the other 
3 hand they are considered to be medication errors as 
4 tabulated in these figures. 
5 So, we are summing up a variety 
4 of different circumstances: A wrong amount of the 
correct drug, wrong route of the correct drug, a 
j confusion of drugs, one medication substituted for 
$ another, and administration of a drug to an incorrect 
9 patient or an intomppecEaduugeteGuanbatzenc. 
10 Q. And is it all these kinds 
11 of errors that are included in the statistics that 
12 you have given us showing a range of 5.5 per cent to 
20 per cent? 
13 
A. Yes, this includes all of 
14 
those errors. 
15 On All right. Now, before we 
16 go on to look at those errors in more detail. In these 
17 studies was it determined that there was an error made 
18 in the administration of the drug? 
19 A. That's very important. 
THE COMMISSIONER: Is this a 
20 
published study? 
a THE WITNESS: Oh, yes. We will 
2 bring them all in for Mr. Lamek. Again, I wasn't 
23 aware that we would be pursuing this today. 
24 
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THE COMMISSIONER: Well, I mean, 
it is not one that you have made yourself? 

THE WITNESS: Oh, no. I am quoting 
other people's studies in the literature. 

THE COMMISSIONER: Are we going to 
get the study itself? 

MR. ROLAND: Well, we hear it is 
coming tomorrow morning, yes. 

THE COMMISSIONER: Yes, all right. 

THE WITNESS: Now, I'm sorry, what 
was it? 

MR. ROLAND: Oo. In the study or 
studies how is it determined that there was an error? 

A. Okay. There are several 
ways in which hospitals try to keep track of their 
errors. One is by incident reports; in other words, 
somebody recognizes that they make an error and at 
the time fill out what we call an incident report 
and say instead of giving one tablet of Tylenol I 


gave two tablets of Tylenol to patient X. 


0. I see. 
A. That actually reflects a 
very small percentage of errors. The studies which 


we are talking about were done in surveillance 


situations where either a clinical pharmacist or 
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another nurse would follow around and watch what was 
going on in the wards and try to, as best as possible, 
record what was happening on the ward by observing 
both the order sheets, the cardexes, the way in 


which samples were drawn up, et cetera, et cetera. 
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GG 9 
BN/cr So that this is under circumstances 
3 where in fact somebody is specifically looking to 
4 try to catalogue errors. If we compare incident 
5 reports to errors, there is one study that quotes a ratio 
6 of less than one error in a thousand as reported. 
; That seems awfully low to me, but in any case, 
certainly only a small. percentage of errors end up 
: reported, and particularly, if they end up having 
? no clinical consequence to the patient, in other 
10 words, nothing immediately happens to the patient 
1 -and there is no unit dose system because all the 
12 figures I am quoting are from non-unit dose systems, 
13 then there would not be clear cut, for instance, 
a patient's name on a syringe and you go to that 
% patient and suddenly you realize you have used his 
= syringe already on somebody else. MThese are all 
- non-unit dose. 
17 When we are talking about unit 
18 dose systems, the error rate falls dramatically into 
19 the 1 per cent rate, that kind of thing, 1 to 3 
20 per cent rate, which has obviously been one of the 
a reasons that we have pushed hard for unit dose at the 
Hospital. | 
22 
ae So when you give us the 
oy statistics of 5s to 20 per cent, I take it then, 
24 
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those studies are of non-unit dose institutions? 

A. Yes, that is..conrect. 

THE COMMISSIONER: When you are 
talking of unit dose, you mean a dose made up for 
each particular patient; is that what you mean? 

THE WITNESS: Yes, these are systems 
in which the pharmacy, upon receiving the order, will 
pre-package a dose for a specific patient in Hospital. 

MR. ROLAND: Q.. Now,-in these 
studies, as well, do they give figures or percentages 
of errors when, the error.is giving a-drug tora 
patient for which no drug was prescribed rather than 
Simply the mixing up of a drug? 

A. This is a bit harder to 
get at from the studies because the different studies, 
as you see, tend to group errors in, different ways: 
The estimates that one can make is somewhere under 
a half per cent to, in one study, as high as 3 per 
cent. Again, that seems very high to me, but that 
is what the study indicated. I would probably think 
in a general sense on the lower end of the scale 
seems more reasonable. 

ee And I take it these studies 
are calculated on doses, are they, doses of drugs 


given, not on patients? 
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(Roland) 
re Yeo rrrhat is correct. 
Ce So when we are talking about 


half a‘per cent to 3 per ‘cent, "thaw 12 GP the recat 
number of doses given in a specific period of time? 

A. Yes, ‘COrrect. 

GO. I see. So that if we applie 
then, that range of a half “a per cent or Utter a 
half a per cent to 3 per cent” to the number of annual 


doses given as you have estimated, at the 


/ 
Hospital for Sick Children, how many doses 

do we get in which at least, based on the literature, 

it may be thought that digoxin was given to a baby 

who was not prescribed digoxin? 

A. If we use simply those 
figures, we come out in the neighbourhood of perhaps 
50 incorrect doses a year. Now, the caveat again 
that one must add is that we are not sure whether the 
error rate is uniform across all medicine, and VG 
probably is not. It probably would be higher for 
some of the more trivial medicines and it may also 
be dependent on a specific ward. For example, 
digoxin is a very frequently used drug on the 
Cardiology Ward. That might influence the relative 
number of errors being used, particularly if most 


of the patients or a large majority of the patients 
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are on the drug at a given time. 

QO. And when you say it is a 
familiar drug and that might influence it, how do 
you think that would influence it? 

A. Well, it might.in-several 
different ways. If people were very familiar with 
the drug, it might, to a certain extent, tend to 
decrease the errors. On the other hand, 2 fist sve 
being used in an awful lot of patients on the ward 
and one is administering drugs to a tremendous number 


of patients on the ward in a rapid fashion, then it 


might increase the rate. Thus, I really cannot say 
what influence it would have. It could go either 
way. 


THE COMMISSIONER: And what you are 
Saying is that 50 doses of digoxin per year roughly, 
this is what you are Saying,would be given to a baby 
who is not prescribed digoxin; is that what you are 
saying? 

THE WITNESS: I would say that is 
sort of the upper bounds and beyond that in terms 
of lower bounds, I do not know. 

MR. ROLAND: To be clear, Mr. 
Commissioner, of course we are not saying that that 


happened at the Hospital for Sick Children. We are 
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Saying if you extrapolate from the literature, that 
is the possible figure. 

THE COMMISSIONER: I understand 
that. I ama little shocked by this information, that 
isyea). 1.) uP idity instances) ofvgiving babies —air lam 
not saying that this happens, it is possible, but it 
does seem odd that that would be what happens. 

MR. ROLAND: Well, Mr. Commissioner, 
the Hospital believes ‘that: Git dis’ amportant «toi put 


all the information before you, and this is from the 


literature. We want you to have this information. 


THE COMMISSIONER: Yes, I understand 
that. When I say I am shocked, I just do not believe 
it, that is all. -I-would like to read this document. 


MR. ROLAND: Well, I see it is 


THE COMMISSIONER: Perhaps I will 
get that chance tomorrow. 

MR. ROLAND: Perhaps this would be 
a good time to adjourn until tomorrow and we can 
present that to you first thing in the morning. 

THE COMMISSIONER: Yes, all right. 
Maybe I will be in a better position to accept it 
then. Yes, all right, until 10 o'clock tomorrow. 


MS. CRONKS Excuse me, Mr. 
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Commissioner, before we leave, if it would be 
possible to obtain an estimate of time if counsel 
arc an a position tosgive ate 

THE COMMISSIONER: We are worried 
about time again. Mr. Roland, can you tell us how 
long you will be? 

MR. ROLAND: I think maybe half to 
three-quarters of an hour. Maybe a little longer. 

THE COMMISSIONER: Mr. Brown? 

MR. BROWN: I do not anticipate 
being Very, long. 

THE COMMISSIONER: You will not be? 

MR. BROWN: Do not anticipate 
being very long. 

THE COMMISSIONER: What does that 
mean, 15 minutes or less? 

MR. BROWN: 15, 20, 25 minutes at 
the most. 

THE COMMISSIONER: Mr. Strathy. 

MR. STRATHY: An hour or less. 

MR. HUNT: Half an hour. 

MS. McINTYRE: 15 minutes. 

MS. CRONK: That is fine, sir. 

MS. JACKMAN: 15 minutes. 


THE COMMISSIONER: I think it will 
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certainly keep us going all day tomorrow. 
MS’. CRONE: ‘Thank you, six 


THE COMMISSIONER: Yes, all) xight. 


---Whereupon the hearing adjourned until 10:00 a.m. 
Wednesday, the 26th day of October, 1983. 


